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Mistral in action 
• Bubbles exhaust behind the Diver 
• Superior resistance to freeze-up 
• Dry Sealed first stage and second 
• Passes EN250 breathing performance tests 
• Easy adjustment of mouthpiece 
orientation 
• Easy flow hose design with non-return 
valves 
• Comfo Bite Mouthpiece 
• 4 LP Ports and 1 HP port 
• Available in DIN or Yoke 
• Nitrox 40% compatible 
Thesf brand> also avatlablf whrre Aq Lung products are sold. 
seaOuest' s== 
• 
The new Mistral is a modern version 
of the original double hose regulator 
invented by Aqua Lung founder 
Jacques Cousteau and Emilie Gagnan 
in 1943. 
The Mistral offers all the benefits of the 
original double hose regulators, combined 
with the developments and refinements of 
modern regulator technology. Incorporating 
a time proven dry sealed first stage and a 
unique completely sealed second stage. the 
Mistral offers all the benefits and reliability of 
modern regulators. The Aqua Lung Mistral is 
also the first modern double hose regulator to 
pass the European EN 250 breathing perfor-
mance tests. 
To commemorate this diving industry land-
mark, Aqua Lung America is also releasing 
500 limited editions of the Mistral. The 
Mistral will come in a sophisticated hardwood 
case with a beautiful PVD finish. The Limited 
Editions carry a unique serial number and a 
signed Certificate of Authenticity. 
For more information visit an Authorized 
Aqua Lung Dealer near yo u or visit us on the 
web at www.aqu alung.com. 
AQUA 
First to D ive 
www.aqualung.com 
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Emile Gagnan and the Aqua-Lung, 1948- 1958, by Phil Nuytten .............. lO 
Ask most divers "Who invented the Aqua - Lung?", and the vast majority of the time you will hear the 
answer "Jacques Cousteau." Very few even know of, let alone credit, Emile Gagnan, the engineering genius 
behind the invention. In the 60 plus years since they co-invented the Aqua- Lung there has been little written 
about Gagnan. He stayed out of the spotlight but continued to make critical contributions to the development 
of scuba diving equipment. Gagnan's incredible achievements during the decade from 1948 to 1958 were 
placed in diving's historical record by this paper presented by Phil Nuytten at the HDSUSA 2004 Confer-
ence. 
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U.S. Divers Aqua-Lung with patent drawings from 
Emile Gagnan and Jacques Yves Cousteau, both of 
whom are pictured here. Courtesy Phil Nuytten/HDS 
Canada. 
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ON THE COVER 
Emile Gagnan gets his due, - at last! 
This year's issues of Historical Diver will be a little 
different. In each of the prior two years we have pub-
lished a single HDS Conference Proceedings issue, which 
contained the papers from the previous year's conference. 
Due to the large volume of detailed research presented 
by our speakers at the 2004 HDS Conference, this year 
we are going to publish each of their papers in separate 
issues of this magazine. 
We start in this issue with the paper on the French 
Canadian engineer, Emile Gagnan, that was presented 
by HDS Canada's President, Dr. Phil Nuytten. Credited 
as the co-inventor of the Aqua-Lung, Gagnan's contri-
butions to our diving heritage have gone largely unrec-
ognized. His career has constantly been in the shadow 
of Jacques-Yves Cousteau, who is credited as the other 
co-inventor. With Nuytten as his modem day champion, 
Gagnan was recently elected into the Academy of Under-
water Arts and Sciences, several decades after Cousteau 
received the same honor. We believe it fitting that the sto-
ry of this extremely creative man be given the full focus 
of this magazine so that a detailed accounting of his role 
in modem diving history can be appreciated. After all, 
when Cousteau turned up in his office, Gagnan already 
had the basic regulator that would, within weeks, become 
the Aqua-Lung, stowed under his desk. 
In pursuing Gagnan's story Nuytten was also able to 
compile a detailed listing of the early Aqua-Lung pro-
duction numbers, a chart of which is also included in this 
issue. Our thanks to Aqua-Lung for their sponsorship 
which permits us to provide a color guide to these early 
models. 
Leslie Leaney, 
Editor 
HISTORICAL DIVER Volume 13, Issue 1, Number 42 5 
Program Speakers 
20,000 Jobs Under The Sea 
Torrance Parker 
(Subject to Confirmation) 
HDSUSA 2005 Conference 
TARPON SPRINGS 
FLORIDA 
Friday October 14 - Sunday 
October 16, 2005 
(the weekend after DEMA) 
Join the HDS and the City of 
Tarpon Springs in celebrating 
the 1 OOth Anniversary of the first 
Greek divers to arrive in Tarpon 
Springs. 
Recognized as one of America's most senior divers, Torrance Parker began his professional diving career 
in Tarpon Springs, in 194 7. His adventures in the jungle rivers of South America, and the formation of 
Parker Diving, were covered in his critically acclaimed book, 20,000 Jobs Under The Sea, which quickly 
sold out. Now, 58 years after he left, Torrance returns to Tarpon Springs to tell of his diving career and his 
recent dives in the old sponge grounds in the Gulf of Mexico. 
Deep Down Under with Greek Divers 
Bob Ramsay 
Although Tarpon Springs is the most famous international outpost of Greek divers, it is not the only one. 
Many left Greece for a new life in the South Pacific. Diving historian Bob Ramsay tells the history of 
immigrant Greek divers down under in Australia. 
The Japanese Divers of California 
A.L. Scrap Lundy 
Around the same time that the Greek divers crossed the Mediterranean and Atlantic to Tarpon Springs, 
Japanese divers crossed the Pacific to work in California. Author Scrap Lundy goes back 100 years to 
present the history of these immigrant divers from the east, and the American industry they developed. 
Helmets of the Deep 
Leon Lyons 
Recognized as one of the leading authorities on diving helmets, Leon's book, Helmets ofthe Deep, found 
an eager international audience and is now out of print. Leon presents a visual record of some of the rarer 
items he has encountered during his 30 years of collecting. 
Welcoming Reception, dive Sponge diving helmet equipment, Sponge diving demonstration, equipment 
displays, lectures, helmet building, Greek cultural displays, traditional food, and more. 
Conference tickets are $30. HDS Annual Dinner with guest speaker $35.00. Save $5 with a combined 
Conference/Dinner ticket for $60.00. 
Contact the HDS office at 805-934-1660, Monday to Friday 9am- 1 pm Pacific time, or at hds@hds.org. 
Updated information at www.hds.org. 
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HDS USA HAS MOVED! 
New HDS USA Address: 
HDS USA 
PO Box 2837 
Santa Maria, CA 93457 
USA 
Phone 805-934-1660, 9am - lpm 
Pacific time, Monday to Friday. 
Fax 805-938-0550 
Email hds@ hds.org 
Web www.hds.org 
New DVD on California Marine Life 
California Marine Life Identification is the latest DVD 
from Hammerhead Video. If you've ever wondered how 
to tell the difference between seals and sea lions, which 
sharks are most common in coastal waters, or where to find 
sand dollars, this program is for you. 
The entire program runs 45 minutes in length and fea-
tures more than 85 different species. You can also navigate 
the DVD scene-by-scene if you want to watch specific seg-
ments. Filmed at the Northern Channel Islands and San 
Clemente Island, California Marine Life Identification is 
hosted by Kristine Barsky, a marine biologist with 
more than 30 years of diving in Cal-
ifornia. Kristine provides common 
names and comments on behaviors 
of each species shown. 
California Marine Life 
Identification is offered exclusive-
ly on DVD and has a suggested 
retail price of $17.95. You can 
see a free Quicktime preview on 
Hammerhead Press' website at 
www.hammerheadpress.com~ 
For more info, contact Ham-
merhead Press at 2419 E. 
Harbor Blvd. #149, Ventura, CA, 
93001. Tel. (805) 985-4644. 
History in 
Founder & CEO 
Visit us online at: 
www.Oeii!UUtlleWORLDWIDE.com 
the Making 
In 1985, Oceanic TM introduced the world's first 
air-integrated personal dive computer. 
Today in 2004, we are 
proud to offer the 
all-new ATOMTM 
air-integrated wireless 
wristwatch PDC, 
one of the most 
advanced dive 
computers on Earth. 
Over three decades of diving innovation 
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Regulator Aficionados 
HDS members pose with regulators from displays at the 2004 Conference in San Pedro, California. 
Back row L toR. Ed LaRochelle, Kent Rockwell, Nick !corn, Jerry Powell, Philippe Rousseau 
Front row. Dan Barringer, Phil Nuytten, Mark Howell, Ryan Spence. 
F I R S T TO D I V E 
A Paper from the 2004 Historical Diving Society USA Conference 
September 25, 2004 
Wilmington, California 
Emile Gagnan and the Aqua - Lung 
Part 1: 1948 - 1958 
by Phil Nuytten 
Conference organizers: Jill Leaney, Leslie Leaney, Charlie Orr and Kent Rockwell 
Sponsored by 
Immersed Magazine 
The College of Oceaneering 
MAR- VEL 
Sea Pearls 
Underwater Magazine 
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EMILE GAGNAN AND THE AQUA- LUNG: 1948-1958 
INTRODUCTION & NOTE TO READER' by Phil Nuytten 
Emile Gagnan is best known for his design of the gas metering device that 
ultimately became known in North America as the Aqua-Lung. Gagnan was 
born in the French province of Burgoyne in November, 1900, and graduated 
from technical school in the early 1920s. He was employed as an engineer 
specializing in high-pressure gas systems design by the large gas-supply firm 
L'Aire Liquide- when he was introduced to undersea explorer Jacques Yves 
Cousteau. Gagnan's direct superior had previously explained to Gagnan that 
Cousteau's father-in-law was on the L'Aire Liquide's executive board- and 
told him he was to cooperate with Cousteau in any way that he was able. 
The Gagnan family enjoys relating the story of their first meeting and 
how Cousteau described the capabilities of the underwater breathing appa-
ratus that he wished to have designed. After listening and making a couple 
of notes, Gagnan is said to have reached under his desk and brought out a 
gas regulator of a type that was later called a demand regulator (Gagnan 
had designed it to allow the use of 'cooking gas' to power automobiles in 
heavily-rationed occupied France and it was very successfully marketed 
by Aire Liquide) ... and said, "Something like this, Monsieur?" 
The first tests of the apparatus in the Marne River and those done off 
the beach at Bandol are well documented in the Cousteau/Dugan best-selling 
book The Silent World and most divers are aware only of Gagnan's collaboration with Cousteau to finally produce 
the Aqua-Lung. In fact, Gagnan's technical contributions to early diving systems went far beyond just the basic Aqua-
Lung, and it is for this incredible body of achievement in the field of sub-sea technology that Gagnan is most worthy 
of recognition 
The first production Scaphandre Autonome was released in France in 1946. A year later, Emile Gagnan immi-
grated to Montreal, Canada and transferred to the employ of Canadian Liquid Air Ltd., a subsidiary of L'Aire Liqude. 
His decision to leave Europe was his own, and reflected both his concern that France might well become a communist 
enclave, and his disenchantment with the old world culture that had set the stage for WWII. 
Gagnan set up in a small office and lab in Canada, and there he proceeded to engineer, design, and prototype an 
unparalleled number of scuba and undersea technology firsts. The scuba work was carried out for La Spirotechnique 
in France and, later, for their American distributor U.S. Divers Corporation and was so far-reaching in its design and 
public acceptance, that it is accurate to say that Emile Gagnan invented and patented (for his employer) the direct 
ancestors of virtually every type of scuba regulator in common use today. 
For example: The 1957 Aquamatic was the first production single hose regulator with a downstream valve. The 
DX and DW regulators were the first venturi-assisted scuba systems. The Calypso was the first balanced first stage, 
downstream second stage, single hose regulator manufactured in North America, and so on. These devices were not 
mere variations on a common, generic, model - they were the generic models! All other manufacturers of the day 
had to scratch to try to work around the Gagnan patents. Gagnan had patented the Aqua-Lung in France, along with 
the the familiar pull-rod reserve. In Canada, he developed the sonic reserve valve, the venturi-assisted regulator se-
ries best exemplified by the Mistral and the Aquamaster - at that time, the two best selling scuba regulators in the 
world! He also developed and patented the first over-pressure scuba regulator- for use with a He02 reclaim system on 
Cousteau's Con shelf series of undersea habitats and paved the way for the very successful Swedish AGA over-pressure 
scuba system. 
Perhaps the most important but least known of his Montreal laboratory regulators was a unique design that ulti-
mately became the Voit 50 Fathom model. It was a single stage, fully balanced, downstream valve regulator that was 
the direct prototype of the U.S. Divers Calypso single-hose regulator and the ancestor of most the scuba regulators 
still being produced today! 
Gagnan invented the water-jet control system for the famous Cousteau submersible called the Diving Saucer and 
later developed the tilting mercury ballast system used in both the Saucer and the much larger submersible Deepstar. 
Gagnan also co-invented the huge inflatable craft known as Amphitrite, which was originally developed to transport 
micro-submersibles. 
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Working with American scientist, Harold Edgerton, Gagnan co-patented a bathymetric survey towing device 
called Troika- and working with Cousteau, a swim-fin of a design that was to gain popularity some 20 years later. 
On his own, Gagnan designed, prototyped, tested, and patented an incredible series of inventions that ran the 
gamut from oxygen over-board dump systems for hyperbaric use, automatic reviving apparatus for drowning victims, 
liquid gas extraction devices, industrial gas regulators, anaesthesia gas control systems, to his personal favorite, a dry 
shaving razor that was powered mechanically - the first wind-up shaver! (His grandson still has a model in perfect 
working order!) 
It is my firm belief that no other inventor working in the 20th century has amassed such a body of work in the 
invention of undersea devices: mechanisms that, literally, made modern scuba diving possible. 
In 1949, the famous French Undersea Research and Study Centre, Paris, (Centre de Recherches et d'Etudes Sous-
Marines) recognised Emile Gagnan's incredible contribution to man's exploration of the underwater world by asking 
him to join their Comite d'Honneur- their Hall of Fame- and Gagnan went on to contribute for 30 years after that. 
In America, Gagnan's name was virtually unknown. Those few who had heard of him were roughly split into two 
factions: those who thought of him as some obscure engineer who helped out while Cousteau was inventing the Aqua-
Lung- or, alternately, those who thought of Gagnan as the real inventor of the famous Aqua-Lung for which Cousteau 
claimed credit. Neither of these assumptions is correct. Jacques Cousteau gained international fame, while Emile 
Gagnan did not, a situation that Gagnan accepted as proper and appropriate to the nature of their respective work. 
Gagnan's work is of critical importance and deserving of recognition by all scuba divers. Formal American rec-
ognition finally came in 2003, when French-Canadian Engineer Emile Gagnan was posthumously inducted into the 
U.S. - based Academy of Underwater Arts and Sciences' Diving Hall of Fame. 
This report is a brief overview of a single decade in the long and productive life of Emile Gagnan. The period of 
1948 - 1958 was selected since it encompasses the years of the first Aqua-Lungs in North America, the start of U.S. 
manufacturing and sales of the Cousteau-Gagnan patented device, and continues until the introduction of the U.S. 
Divers Aqua-Master and Royal Aqua-Master- the final development of the original French two stage CG45 regula-
tor. 
NOTE TO READERS 
I trust that readers will treat this work as an occasional paper. It is my intention to complete a detailed monograph 
covering the work of Emile Gagnan in the undersea field. To do so may take several efforts of this sort joined together 
- such are the technological accomplishments of this remarkable man. 
These current notes will, inevitably, contain a large number of errors and inaccuracies. The author has tried to 
provide himself an amount of lee-way by the frequent use of weasel words like "about," "around," "possibly," and so 
on. In the end, though, any errors are the author's responsibility. An attempt to cross-check information supplied has 
been carried out with varying degrees of success. Assumptions have been made and some of those assumptions will 
be wrong or not quite on the money. Any corrections that interested readers may care to make - based on more direct 
information than that available to the author - will be enthusiastically and gratefully accepted as constructive criticism 
(no matter how sarcastically they are couched!) 
The anecdotal material regarding Rene Bussoz has been left in the fully-fleshed form - just as it was relayed 
from a number of sources who claimed to have it directly from Bussoz. Certainly, the animation with which the same 
phrases were repeated by different tellers did make it seem as though one was listening to Bussoz tell these well-pol-
ished bits himself! That story-telling style has been retained, to the best of memory and ability. 
Perhaps the most important, ongoing, aspect of this particular presentation is the serial number template that fol-
lows. If collectors and historians will share this sort of information, it will be a significant contribution to this body of 
knowledge. The author also hopes that the French CG45s, Narghile's, Mistrals, Royal Mistrals, Royal Aqua-masters, 
and so on, may be similarly catalogued by French historians. In this way, future students will have the benefit of ac-
cess to detailed records of the Scaphandre Autonome of Cousteau-Gagnan. It is an historic achievement, and all who 
participated deserve recognition. 
Phil Nuytten 
Historical Diving Society - Canada 
Copyright 2004 - all rights reserved 
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EMILE GAGNAN AND THE AQUA-LUNG 
1948- 1958 
The birth of the Scaphandre Autonome, the original 
Cousteau-Gagnan diving system, is the fortunate coin-
cidence of a number of factors. Jacques-Yves Cousteau 
and his comrades Frederic Dumas and Philippe Talliez 
were wildly enthusiastic underwater divers and spear-
fishermen. Cousteau wanted to find a better way to stay 
underwater - past the fleeting seconds of a breath-hold 
dive and without the severe physiological limitations of 
military oxygen apparatus. It is, perhaps, fortunate that 
Cousteau had a poor tolerance to pure oxygen and re-
ported his brief encounters with oxygen rebreathers as 
disasters; had he handled the elevated oxygen pressures 
well, he could have carried out his underwater filming 
objectives in the same manner that Austrian diver Hans 
Hass had done some years earlier - and the world would 
have waited some time for a comparable version of the 
Aqua-Lung. 
Jean-Michel Cousteau, eldest son of Jacques-Yves 
Cousteau, has said: "My father was a man of great curi-
osity. With him, the task was always to explore, to learn, 
and to try to satisfy that curiosity. If the means or the tools 
to do so were available off the shelf- then he would ob-
tain them and use them. If they were not, then he wouldn't 
say 'This can't be done because the tools do not exist 
- he would say, instead, "we must build the tools. " One of 
his great gifts was the ability to clearly separate the tool 
from the task itself." 
Jean-Michel Cousteau's comments are familiar to 
technologists in virtually every field. It is easy to become 
so focussed on the development of the tools- so seduced 
by the technology, as they say, that one loses sight of 
the project for which the tools were intended. With JYC 
("Jeek" as his friends and children called him) the process 
was defined in simple stages: Define the goal- realize the 
means and the tools - and then realize the goal. 
/ 
Fig. 2 Sketch of the CG45 regulator. 
12 
Fig. 3 Gagnan and Cousteau in California 1956. 
The word realize is a good one to describe JYC's role 
in the development of the 'Aqua-Lung'. The English cli-
che goes that "the French have a word for it" and, like 
most cliches, it is true; very often, the French do have a 
word that most other languages lack. The French word 
realizateur has no exact equivalent in the English lan-
guage. If it were a feature film under discussion, the word 
might be producer or in the case of something coming to 
a final form, it might be developer ... but the essence of it 
is: one who causes something to be realized. Not neces-
sarily the inventor, nor the engineer, nor the designer, nor 
the fabricator, nor the tester- but that person who brings 
together and employs all of those disciplines to accom-
plish a specific goal that he or she initially defines. 
In popular parlance, Jacques Cousteau is often called 
the "inventor of the Aqua-Lung." His own preference was 
"the father of the Aqua-Lung," and that rather unusual 
tum of phrase probably comes closest to nailing down the 
elusive equivalent of realizateur. 
Emile Gagnan was not the father of the Aqua-Lung, 
but he was the inventor of a number of the features that 
made the Aqua-Lung different from other devices intend-
ed for the same purpose. To be precise, though, Gagnan 
was not the inventor of the familiar diaphragm and lever, 
"suck-on-it-and-air-comes-out" demand system. Nor was 
he the inventor of the high pressure to intermediate pres-
sure reduction valve that scuba divers call the first stage. 
Both of these were prior art many times over. 
Gagnan simply did a most professional job of ar-
ranging those mechanisms in such a way as to satisfy the 
objectives that Cousteau had outlined to him. Gagnan's 
arrangement - to the extent that it was novel - had not 
been done in that exact way before - and provided a 
significant improvement over previous methods - was, of 
itself, an invention, and is recognized as such by the vari-
ous patent offices world-wide. 
For the purposes of this report, it's important to define 
terms even further: the original CG45 rig - the Scaphan-
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Fig. 4 Gazogene regulator designed by Gagnan. 
dre Autonome - the device that later became known, in 
Canada and the United States, as the Aqua-Lung, was not 
just the demand regulator but the entire assembly. That is, 
the Aqua-Lung comprised the regulator, tank and valve, 
reserve mechanism, and harness. 
Only two features on the original patented CG45/ 
Aqua-Lung assembly were not prior art. They were the 
air reserve mechanism and the position of the exhaust 
valve, relative to the demand diaphragm. Gagnan's later 
versions of the Aqua-Lung, though, were quite unique. 
The problem of exhaust valve position is explained 
in the Cousteau/Dumas best seller Le Monde du Silence 
(The Silent World), as he describes the first dive, thus: 
"The regulator furnished plenty of air without effort on 
my part. But the air rushed wastefully out of the exhaust 
pipe in the fashion of the Fernez gear (the first Gagnan 
prototype regulator had a single hose with an exhaust 
duckbill or flapper valve at the mouthpiece tee- PN.) I 
tried standing on my head. The air supply almost ceased. 
I couldn't breathe. I tried swimming horizontally, and the 
air flowed in a perfectly controlled rhythm. But how were 
we going to dive if we couldn't operate vertically?" 
After some analysis by Gagnan and himself, Cous-
teau reports on the source of the problem and the solu-
tion, "When I was standing up in the water the level of 
the exhaust valve was higher than the intake and that six 
inch difference in pressure allowed the air to overflow. 
When I stood on my head, the exhaust was six inches 
lower, suppressing the air flow. When I swam horizon-
tally, the exhaust and intake were in the same pressure 
level and the regulator worked perfectly. We arrived at 
the simple solution of placing the exhaust as close as pos-
sible to the intake so the pressure variations could not 
d\<i.nlpt the flow. The improvement worked perfectly in a 
tank test in Paris." 
This explanation is somewhat misleading, since the 
exhaust being six inches lower whilst standing on the 
head would have no effect on air flow, and the solution to 
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the vertical head-up situation (the air "overflowing") by 
moving the exhaust valve adjacent to the intake area (by 
means of adding a second exhaust hose) would not have 
solved the vertical head-down suppression of air flow-
problem that Cousteau describes. It's surprising to learn 
that Gagnan didn't like the two hose solution and worked 
hard to come up with something better - something that 
would eliminate the second hose - and succeeded, in a 
manner of speaking - as we will see later. 
Today, with more than half a century of tradition 
firmly in place, it's difficult to think of the classic Aqua-
Lung without the distinctive twin corrugated hoses. Yet, 
neither Gagnan nor Cousteau were wedded to the con-
vention of the double hose - simply because it was not 
yet a convention in 1943. Emile Gagnan viewed that sec-
ond hose as a temporary fix, since it solved only one of 
the two major deficiencies that the early 1943 tests with 
the prototype regulator had disclosed. 
To restate the problems discovered in Cousteau's first 
tests : 
- When the diver was horizontal in the water and both 
the regulator mouthpiece and the regulator diaphragm 
were at the same level the unit worked flawlessly. 
- If the diver assumed a head down position (where 
the diaphragm was higher than the mouthpiece and, 
therefore, at a lesser pressure) the user had to draw the air 
down to the mouthpiece level. Expanding the lungs when 
the pressure surrounding them was greater than the pres-
sure surrounding the supply regulator resulted in a high 
inspiratory effort or hard breathing. 
- When the diver assumed a vertical, head-up posi-
tion, the regulator diaphragm was then lower (that is, at 
a greater pressure) than the mouthpiece and, activated by 
the pressure differential, air would flow continuously and 
be lost out through the exhaust valve (flapper/duckbill) 
next to the mouthpiece. 
The addition of a second hose leading back from the 
mouthpiece the diaphragm level solved the problem of 
continuous flow (in the head-up position) by employ-
Fig. 5 Bandol - Style 1st Production. 
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Fig. 6 Jean-Michel Cousteau and the plaque at Randol. 
ing the divers lip muscles (the embouchure) as a vari-
able pressure seal. The mouthpiece had to be held tightly 
by the lips and teeth when completely head-up, since the 
pressure in the mouthpiece was then greater than the sur-
rounding water pressure. As the diver moved towards the 
horizontal, grip pressure on the mouthpiece could relaxed. 
Early Aqua-Lung divers soon learned to assume a travel-
ling position about 20 to 30 degrees up from horizontal. 
This allowed the ease of breathing (that is, the amount of 
over-pressure at the mouthpiece) and the difficulty of ex-
haling to be balanced according to individual preference. 
As a practical matter, this same degree of heads-up off 
horizontal allowed the swimming diver to see ahead and 
below simultaneously. 
The addition of the second hose, however, didn't solve 
the problem of hard breathing in the head-down position. 
It should be noted that even though the exhaust hose had 
nothing to do with this particular problem, Gagnan still 
viewed that second hose as very much of a jury-rig or an 
interim solution, and believed that he could find a a way 
to eliminate it completely, yet still prevent the air from 
free-flowing in certain positions. He resolved to devote 
some time in the future to find a way to make a one-hose 
solution workable. 
Soon after the first tests in the Marne River, the mech-
anism of the gazogene regulator was slightly re-arranged, 
the exhaust hose position was established and tested and, 
in 1944, a basic patent application was made. 
Since the patent claim was almost entirely based on 
the exhaust position, and Jacques Cousteau had carried 
out the initial trials that discovered the problem, L' Aire 
Liquide agreed that Cousteau and Gagnan would be 
named as co-inventors. L' Aire Liquide cared only that all 
rights to the patent, should it be issued, would be assigned 
to their company since they had provided Gagnan's time, 
covered the cost of modification of the car-gas regulator 
for the test, and would be picking up the patent attorney's 
costs. 
With this patent application in place to protect the 
priority of the exhaust position, Gagnan was free to su-
pervise the construction of several prototypes of this new 
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version of the Scaphandre Autonome or, Self-contained 
diving system. The prototypes, with their large, Bakelite-
cased regulators and multiple industrial pressure bottles, 
were bulky and very heavy. Awkward as they were, they 
worked well during tests by Cousteau and Frederic Du-
mas off the beach at the southern sea-coast town of Ban-
dol. A bronze plaque is now in place above that same 
beach to commemorate those first tests (Figs. 5 and 6 ). 
Emile Gagnan spent most of 1944 and 1945, amid 
the occupation and liberation of France, designing the 
pressure reduction and inhalation activation mechanism 
(of the new regulator) to function as one integral unit, 
rather than the two separate pressure reduction valves of 
the prototype (Fig.4). By the end of 1944, Gagnan had de-
veloped a mechanism that would fit into a chromed brass 
case almost exactly the size and shape of an alarm clock 
of the day. In 1945, the basic patent application had been 
granted and a new patent had been applied for describing 
the final geometry of the regulator (Patent Drawing (pd) 
#2,485,039-1 ). 
Compared with everything that gone before, it was 
an elegant, sophisticated piece of professional engineer-
ing. This internal mechanism, with its diaphragm acti-
vated demand stage was to remain basically unchanged 
for the next 13 years (Fig.2). 
The regulator was designated the CG45 model: for 
Cousteau-Gagnan (the patent applicants) and 1945 (the 
year of the patent issue). This style of model designation 
was customary in Europe (pd# 2,485,039-3). 
If Jean Delorme, head of L'Aire Liquide, could have 
looked into the future, he may have had second thoughts 
about naming Jacques Cousteau as co-inventor of the 
CG45. L'Aire Liquide already owned Gagnan as a mem-
ber of their professional staff, but Cousteau would prove 
to be an expensive later acquisition! 
The Scaphandre Autonome- CG45 was finally made 
available for sale in 1946. 
The CG45 internal mechanism was to undergo only 
Fig. 7 First Bakelite Pre-Production Prototype. 
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the most minor subsequent changes, but that was certain-
ly not the case with the exterior of the regulator. It seems, 
from the physical evidence left in museums, individual 
collections, and in old photographs and drawings, that 
the CG45 underwent almost constant external change 
during the short period between 1946 and 1948. 
Although these external changes were largely at-
tempts to find the best mounting positions and sizing for 
the inhalation and exhaust hose system, they did give rise 
to some interesting left overs or artifacts. 
The original Cousteau-Gagnan CG45 regulator was 
initially intended to be mounted in a position quite dif-
ferent than the conventional position of later decades and 
of today. This is evident from the original drawing in the 
Spirotechnique Scaphandre Autonome handbook of 1946 
(Figure 8), compared with later versions (Figs. 9 and 1 0), 
photographs of the time (Figure 11 of Philippe Talliez), 
an original 1946 bi-alu twin-set in the D. Dekker collec-
tion (Figure 12 ), from a Rene Sports 1951 Aqua-Lung 
advertisement (Figure 13) and from personal conversa-
tions with older divers. 
Firstly, the alarm-clock shaped CG45 followed the 
modified Gazogene regulator of 1943, as did the resin-
cased pre-production prototype of 1944/45, in that the 
regulator case was to be positioned facing away from the 
Fig. 9 
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divers head (facing outwards) with the name-plate read-
able from behind, and the yoke and yoke-screw closest to 
the divers head. 
In addition, the horns of the regulator case (and, 
consequently, the intake and exhaust hoses) were ini-
tially located horizontal to the vertical bottle(s). That is, 
the exhaust and intake hoses came out of the regulator 
case at 90 degrees from the vertical valve. The first large 
nameplate CG45 reflects this positioning (Figure 14) as 
does the line drawing (by E. Gagnan) in the 1946 Spiro 
handbook/manual (Figure 8). The exhaust hose is on the 
right side, in this drawing - and the intake on the left -
the curved arrows representing the source of the air flow 
make it clear that the regulator is meant to be mounted 
case outwards. The reserve valve lever and pull-rod are 
on the left side, where the reserve can be activated by 
the left hand - the hand most likely to be free on most 
individuals. 
The main reason for positioning the regulator 'facing 
out' was the distance that the regulator case protruded 
out from the centre-line of the vertical valve: about 1.5 
times that of the yoke and yoke-screw. By positioning 
the regulator with the yoke facing in and the regulator 
case out, it was thought that there would less opportunity 
Ensemble du hloc de defenfe a 2 efdlJeS for the regulator to strike the diver's head when he/she 
assumed a vertical, head-down position. In practise, how-
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ever, the users quickly discovered that it was a simple matter to slack 
the harness and turn the straps around or reverse the strap-mounting 
hardware to bring the regulator case closest to the wearer's head, and 
have the yoke facing outwards - opposite the manufacturer's intended 
position. 
The reason for this modification was simple and obvious to any 
one who used the rig: the whole assembly of tank and regulator had 
a tendency to slide down in the head down position, unless the straps 
- particularly the crotch-strap - were tightly adjusted. Divers became 
aware - in the most direct fashion - that it was much less painful to 
get bonked by the relatively smooth curve of the regulator case, rather 
than the sharp edges of the yoke-screw and valve handle. If the wear-
ers turtled when they felt the set slipping down, the regulator would most often slide painlessly over the back of the 
head until brought up short by the harness straps. 
This change in position left several odd characteristics that persisted for varying periods of time - until existing 
stocks of parts were exhausted or the dies and/or jigs were changed. 
A noticeable artifact that continued almost to the end of the decade of the 1940s was the angle of the small diam-
eter (20 mm, or .75 inches) regulator exhaust horn relative to the equator line of the regulator case. The original 90 
degree off vertical tank position was easily changed by rotating the halves of the regulator case, although that move 
did cause the normally horizontal name-plate to assume some unusual positions. 
A 45 degree-off-vertical horn position had become the user norm shortly after the CG45's introduction to the 
public market in 1946. But the original factory 90 degree placement had been accompanied by angling the exhaust 
horn 'forward' some 30 degrees to nearly remove the natural offset of the of the two hoses (caused by their positions 
on the regulator case) and bring the plane of the hoses more closely in line. This step was designed to prevent uneven 
pull on the mouthpiece caused by the hom/hose offset (Figure 15). When the entire regulator was rotated 180 degrees 
to bring it to the case forward position on the bottle - a number of things happened as a consequence: 
-The intake hose moved from the diver's left side to the diver's right side. 
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- The exhaust hose, naturally, moved to the left side. 
- The reserve lever and pull rod moved from the left 
side to the right side of the airbottle, since the valve posi-
tion had also rotated 180 degrees 
- On the twin bottle sets, the regulator position moved 
from the left bottle to the right, although it was possible 
to maintain the left bottle regulator position by swivel-
ing the manifold tubing - but that placed the reserve rod 
between the bottles. 
Fig. 13 
A very obvious change was the new position of the previously-mentioned 30 degree forward exhaust hom offset 
-with the switch to the case in mode, the 30 degree angle was now 30 degrees in the wrong direction (backwards), or 
60 degrees off the position originally intended! It would seem, however, that the original concern of uneven hose pull 
was overstated, since even with the exhaust hom pointing the wrong way, the side pull was only noticeable and not 
excessive. 
In the same manner, the movement of the reserve pull rod to the right side was more of a problem in the abstract 
than in practise. Once the regulator began bottoming or breathing hard as the spring loaded reserve mechanism started 
to restrict the air flow due to low bottle pressure, it was a relatively simple matter for the divers to free their right hand 
from a task momentarily to pull the reserve-lever activation rod and remove the air flow restriction. Simple because 
the reserve cut in fairly slowly, and simple because you had to do so in order to continue breathing! 
Another obviously vestigial artefact was caused by rotating the regulator case halves until each of the corru-
gated hoses pointed to an angle of 45 degrees off vertical. The divers had determined that the horizontal (90 de-
gree) factory hose position put the hoses down around their shoulders when standing partially out of the water 
with the mouthpiece removed and got in the way of putting on the last gear - fins, belt, etc. Far more important in 
a time before factory-installed non-return valves in the hoses, the 45 degree position allowed the regulator to be 
turned on its mounting to bring the exhaust hose almost vertical, and the intake hose at close to a right angle (flat). 
This hose positioning ensured that in the near horizontal swimming position of the diver the exhaust hose would 
float above the divers head and remain dry between exhalations. The original bee de canard (duckbill) exhaust valves 
tended to leak a bit between exhalations and a partially flooded hose would bring a surprise mouthful of water if the 
diver turned abruptly head-down while inhaling! Another common source of partially flooded hoses was the vulner-
ability of the rubber hoses where they went over the rigid metal hom in the clamped model - a single fall of the set 
onto a hard surface easily punctured the hose in this area. Then, if a descending diver held his breath, the hose could 
take on a considerable amount of water in short order! 
The floating exhaust hose acted as an automatic air-lock or goose-neck to prevent water entry. It is difficult for 
today's scuba diver to imagine the number of techniques required to use the early equipment- but then, like now, it 
quickly became second nature. Lastly, but certainly not trivial- the 45 degree hose position made the hoses easier to 
clear of any water that did enter. 
As previously mentioned, the result of the user's re-positioning of the regulators horns and hoses, and the factory 
lag in making such changes official, resulted in the regulator name-plates (tags) being at odd angles over the period of 
1946 to 1948 (Fig. 16). By mid-1948, the small name-plate (3 em x 5 em - 1 3116" x 1 15116") centred on the exhaust 
case and mounted horizontally was standard. Spiro had dropped the Responsibilite Limitee from the Societe Anonyme 
so the name-plate also read S.A. instead of the previ-
ous S.A.R.L. The hoses now rose at a user-consensus 45 
degrees and the upper left and right comers of the name-
Fig. 14 
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plate marked the centre line of the hose horns. This hose/ 
name plate position then remained unchanged as long as 
this style of regulator continued to be manufactured. 
The regulators were being made in two styles; the 
standard style utilized the small diameter (20 mm - 3/4") 
hoses clamped at both regulator case horns and mouth-
piece tee- and a more deluxe (sometimes called the 'mil-
itaire' or 'navy') style - that used larger hoses (25 mm 
- 1 ") and had threaded connectors for the regulator horns 
and the mouthpiece tee. The threaded connectors allowed 
the system to be more readily used with the Cousteau 
Constant Volume suit. The Constant Volume suit gave 
back much of the buoyancy control that had been lost in 
the switch from conventional helmet and dry dress to the 
free-swimming "man-fish" - a catchy name that journal-
ists loved! It also allowed working divers to spend long 
periods submerged without courting hypothermia. 
A variation of the standard CG45 had been developed 
earlier that used air supplied from a surface compressor 
or air-bank, through a light, small-diameter hose. Thus 
the working diver could stay submerged subject only to 
the physiological considerations of decompression - not 
a problem in many of the shallow harbours of Europe. 
This system was called the Narghile (or hookah in North 
America) for its obvious resemblance to the Turkish va-
riety. When coupled with intercom communications, the 
Narghile and Constant Volume suit comprised the most 
sophisticated, lightweight, swimming work system of its 
day. 
By mid-1947 Emile Gagnan had immigrated to 
Canada. Under the auspices of L' Aire Liquide's Cana-
dian subsidiary, Canadian Liquid Air Ltd. He set up a 
small laboratory in Montreal, feeling quite at home in 
the predominantly French-speaking province of Quebec. 
Gagnan's family joined him in January 1948 and Gagnan 
juggled several projects. Firstly, Spirotechnique S.A.R.L. 
(Societe Anonyme Responsibilitie Limitee), a division of 
L' Aire Liquide, Paris, had been set up in 1946 to market 
the CG45 system in France. In 1947 it had been restruc-
tured by L' Aire Liquide's chief executive, Jean Delorme. 
The S.A.R.L. had been shortened to S.A., indicating that 
it was now a stand-alone entity - although 99% owned by 
L' Aire Liquide! (the other 1% was held by Jacque-Yves 
Cousteau). Spirotechnique wanted to gain an entry to the 
huge and potentially lucrative U.S. market. 
As the largest trading partner of the United States, 
Canada enjoyed favored treatment in import/export and 
was a logical place to assemble the Scaphandre Auto-
nome for export to the U.S. Hearing the name mashed into 
something like "Scrap-foundry Otto-noamy" by English 
speakers, they resolved to come up with a new Ameri-
can name. Tradition has it that the name Aqua-Lung was 
coined in Montreal. It was thought that the Spanish flavor 
would appeal to buyers in the state of California - where 
they seemed to favor Spanish-style names, and this was 
the area that Spirotechnique officials had identified as 
the strongest potential market in the U.S .. [Certainly, in 
the early fifties the Aqua-Lung was still pronounced Ah-
gwuh Lung - as in the Spanish word for water. The harder 
Akwa-Lung came later. -PN] 
The first large domestic order that came through 
Gagnan's Montreal lab was the from the Canadian gov-
ernment's Department of National Defence. The units 
were assembled from parts shipped from France and the 
only difference between these and the units sold in France 
were the name plates. The Canadian units that were des-
tined for the Fleet Diving Unit Pacific were badged with 
a plate that read "Canadian Liquid Air Co. Ltd." 
The abbreviation Ltd. stands for limited and is a 
Canadian company requirement to warn potential legal 
claimants that the companies liabilities were limited to 
the assets of the corporation - and there is no recourse 
to the personal assets of the directors. These units were 
shipped the west coast and were sold through CLA's Van-
couver, B.C. plant (Figure 17). 
The Aqua-Lungs destined for Fleet Diving unit-At-
lantic read "Aire Liquide Canada," and were provided 
through Montreal. Both tags proclaimed "Made in Can-
ada" so there would be no border difficulties in selling 
these units into the U.S. market. [This interim assembly 
in Canada perhaps explains the number of U.S. regula-
tor collectors who steadfastly maintain that the regula-
tors made in Canada were metric because Canada was 
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metric. This was not the case. Canada used exactly the 
same thread system as the U.S.! -PN] Finally, the name 
plates bore the CLA internal project/ contract number. 
While CLA was stamping plates for their "Made in Can-
ada" models, they stamped a new one that said "SPACO 
- Burlington, Vermont. Made in Canada". SPA CO was 
a manufacturers representative with its administrative of-
fices in New York. They represented a number of foreign 
product lines in the U.S. and had entered into discussions 
with Spirotechnique and L' Aire Liquide in late 1948. By 
1949, the Aqua-Lung was officially represented on the 
Atlantic coast by their new distributor, SPACO. 
Emile Gagnan had been tasked with reworking the 
thin manual that came with each Scaphandre Autonome 
into a handbook, in English, for the SPACO Aqua-Lung. 
Once this had been completed and new brochures had 
been printed with SPACO's contact information, Gagnan 
was able to get back to his work on the further devel-
opment of the Aqua-Lung regulator: the solving of the 
head-down/hard breathing problem. 
SPACO spent the early part of 1949 setting up dealers 
along the Atlantic seaboard as well as selling Aqua-Lung 
units at full retail to those individuals who wrote directly 
to them. One of SPACO's major dealers was the world-
famous New York-based sports outfitters, Abercrombie 
and Fitch. They had been among the first to import Aqua-
Lungs into the U.S. from Canada- but had not bothered 
to try to negotiate a distributorship since they were in di-
rect retail competition with other sporting goods stores 
across America. SPACO also set up dealers in the New 
England states and as far south as Florida. 
On the California coast, a small sporting goods com-
pany in Los Angeles, had been quite successful in selling 
skin-diving and spear-fishing equipment they imported 
from French manufacturers. The company, called Rene 
Sports, was owned by a French expatriate named Rene 
Bussoz . Bussoz was aware of the Aqua-Lung from units 
that had been purchased in France in the late 40s and 
brought back to California. He knew that diving lungs 
were now being sold on the east coast of the U.S. and he 
had received a number of enquiries from his California 
spear-fishing customers. Bussoz made the decision that 
Rene Sports would sell diving lungs on the west coast 
and he began to make enquiries in France. He soon found 
there were at least two accepted and qualified air-lungs 
available in France - the Cousteau-Gagnan Scaphandre 
Autonome and a well-made unit known as the Commein-
hes GC42 Amphibie. 
The GC stood for Georges Commeinhes, the inven-
tor, and the 42 for 1942, the year that the system was pat-
ented. The GC42 was patterned after an earlier mine-res-
cue and fire-fighting unit patented by Rene Commeinhes 
(George's father) in 1935, but, though it could be used 
as a surface respirator, the Amphibie was a purpose-built 
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diving lung. In 1943, George Commeinhes made a series 
of successful dives to significant depths while demon-
strating the new apparatus. This series culminated with a 
dive to 170 feet (53 metres), setting a new record for such 
autonomous. free-swimming systems. The Commeinhes 
lung was also formally accepted for use by the French 
Navy. The system design was similar to the Cousteau-
Gagnan unit, with the major exception that it used a full-
face mask fed by a single corrugated hose, instead of the 
twin hoses and mouth piece of the CG45 rig (Fig. 18). 
The young George Commeinhes was killed on No-
vember 23, 1944, during the liberation of Strasbourg, and 
that ended any active promotion of the Amphibie unit, 
although his father continued to manufacture and sell it 
more than a decade later. Had George Commeinhes sur-
vived World War II, it is possible that the diving lung 
business may have taken a different turn. 
The various biographies contain only brief mention 
of J. Y. Cousteau's efforts to find a suitable breathing 
apparatus - prior to meeting with Emile Gagnan in late 
1942. Cousteau dismissed two of the older underwater 
breathing systems - the Fernez and the Le Prieur - as 
being "too wasteful" of air and his first trial of an oxygen 
rebreather ended badly. 
Cousteau (or Dugan, or Dumas, or all- as you prefer) 
makes no mention of trying the Commeinhes air-lung ap-
paratus, although it seems probable that he was aware 
of it - since it had been approved for use by the French 
navy before the Cousteau-Gagnan collaboration on what 
would later become the Aqua-Lung. 
Cousteau was accurate in describing the Fernez and 
the LePrieur systems as wasteful. The problem was the 
continuous air flow (Fig. 19). The diver spent only half 
of his breathing cycle inhaling, but the air also contin-
ued to flow during the time that he was exhaling. As a 
result, the diver could effectively utilize only half of the 
available air. All of these systems, including a much ear-
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lier Rouquayrol-Denayrouze design (Fig. 20), were most 
effective when supplied with air from the surface - and 
only used in an autonomous (self-contained) mode for 
dives of very short duration. 
The Rouquayrol-Denayrouze is the only one of these 
three older systems that is a true demand system - i.e. no 
gas flows unless the user inhales. The limiting factor to 
this ingenious 1865 design was the high pressure air stor-
age reservoir - high pressure being a relative term. The 
copper tanks of that era could only tolerate, what would 
be considered a low working pressure, today - about 30 
atmospheres, or 450 pounds per square inch. 
The Commeinhes system was a miniaturized version 
of the Rouquayrol-Denayrouze demand regulator rede-
signed to accommodate a higher pressure air reservoir. 
Much higher. More than 2000 pounds per square inch, 
instead of 1865's 450 pounds per square inch! The Cous-
teau-Gagnan system is similar to the Commeinhes sys-
tem in the same way that all such systems employ the 
same basic elements. 
Proponenents of the Commeinhes system have argued 
that Gagnan's approach was just a copy of the Commein-
hes design with only the most rudimentary re-arrange-
ment of near-identical components. That is not so. The 
problem with the Frenez and LePrieur units, in addition to 
the ineffectual gas storage, was the requirement for some 
manual adjustment with a change of depth or the diver's 
body position relative to vertical. The Commeinhes also 
required a manual adjustment of the exhaust valve (on the 
side of the full- face mask) to accommodate a significant 
change in the diver's position. 
In contrast, the Cousteau-Gagnan regulator design 
was truly a fully automatic system with no mechanical 
adjustment of any sort necessary during the dive - short 
of tripping the reserve lever to gain access to the last few 
hundred pounds of air for the journey back to the sur-
face. 
In France, Rene Bussoz talked to his supplier of the 
Arbalete speargun, Rene Cavalero, and asked "which 
is the better of the two units; the Spirotechnique or the 
Commeinhes?" Cavalero was the founder and presi-
dent of Champion Watersports and a seasoned and as-
tute businessman. He pointed out that in the long run the 
physical differences in the two diving systems would not 
be not nearly as important to Bussoz as the difference in 
the financial resources and expansion ambitions of the 
two manufacturers. Cavalero was also aware, through 
friends in Spirotechnique and his dealers in the U.S., that 
the timing might be propitious. 
Spirotechnique had begun to think that they had made 
a mistake in selecting a U.S. company that was solely a 
manufacturer's representative- such as SPACO- since 
they also come to the conclusion that, sooner or later, 
they were going to have to set up to manufacture in the 
U.S .. The sales projections for the U.S. market were ex-
cellent, but they were just that; sales projections. Actual 
sales were not a river of revenue - more like a trickle. 
The Spirotechnique management knew it would be a 
difficult matter to get authorization from the conservative 
board of L' Aire Liquide to invest in a U.S. manufactur-
ing facility when they were already supporting Gagnan's 
laboratory in Montreal. They would point out that Aqua-
Lungs were being successfully assembled in Canada and 
shipped to the U.S., so prudent business would dictate 
that they continue to supply most parts from France. The 
"Made in Canada" tag on the finished assembly assured 
a favorable duty rate, so why should any further expendi-
ture be required? 
Rene Bussoz approached Spirotechnique and told 
them that he was planning to import diving lungs into the 
West Coast of the U.S. Spirotechnique replied that they 
were pleased and saw no reason that they could not ar-
range a dealership for 'Rene Sports' through SPACO. 
Bussoz said "no." He wished to buy direct from Ca-
nadian Liquid Air, after the units had been imported and 
he wanted to pay the same price that SPA CO paid, not a 
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dealer price with SPA CO's commission already built in. 
"Why should you receive such favored treatment?" the 
L'aire Liquide representatives asked. Bussoz respond-
ed; "Because of the enormous California market and 
my proven commercial success in the spearfishinglskin-
diving part of the sport - and because I am French and 
therefore, the-devil-that-you-know, to deal with - and 
because I am ambitious and will make a great deal of 
money for both of us - and because I have already made 
arrangements to import the Commeinhes Amphibie if we 
are not able to reach agreement. " 
This last "because" put the fox squarely in the hen-
house and Spirotechnique did finally agree to an arrange-
ment that was less like a dealership and more like a joint-
venture - but they were not pleased at having been given 
an ultimatum- and the relationship between Bussoz and 
Spirotechnique/L' Aire Liquide was strictly business from 
that point on. 
Meanwhile, Emile Gagnan had finally solved the 
problem of the hard breathing in the head-down posi-
tion. The solution was ingenious. Remember that, at this 
time, the diver in a head-down position needed to make 
a strong inhalation effort that had to be sustained for the 
full duration ofthe inhalation portion of the breathing cy-
cle. Gagnan believed that a venturi flow system could be 
arranged so that the divers initial, momentary, inhalation 
effort triggered a powerful free-flow of air; a flow that 
could be stopped by a momentary application of back 
pressure - as in starting to exhale. That was the theory 
and the concept. In practise, it proved to be a formidable 
task to balance the quick start of the venturi-assisted free-
flow with an equally rapid cessation of the air blast by 
simply breathing out. 
Gagnan and his assistant persevered through dozens 
of bench-top arrangements in the Montreal lab and finally 
achieved good enough results to apply, in 1955, for what 
became U.S patent 2,875,756: "Open Circuit Breathing 
Apparatus." This regulator also became the first of Gag-
nan's devices to eliminate the two step pressure reduction 
system that had been used since commercial production 
of the CG45 in 1946. Instead of reducing the tank pres-
sure from approximately 2000 pounds per square inch 
(psi) to 110 psi and then by demand, to the ambient or 
surrounding water pressure- the new over-pressure regu-
lator reduced tank pressure directly to ambient in a single 
stage. 
Gagnan was attracted to this new design by the di-
rect access to tank pressure which made the venturi-flow 
much easier to achieve and maintain. The simplification 
from two stages to one stage also led to a significant re-
duction in the number of parts and a consequent lowering 
of the cost to manufacture. 
The final piece of the problem, as far as Gagnan was 
concerned, was the exhaust hose of the Aqua-Lung- the 
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second hose- the interim fix. The elimination of the ex-
haust hose would finally complete the regulator that Gag-
nan had set out to perfect. By this time Gagnan had been 
made aware of a strong new competitor: Canadian-born 
Earl Scott was the founder of the Ohio based Scott Avia-
tion who had further developed one of their employee's 
designs into the Scott Hydro-Pak, largely in response to 
a major tender for an autonomous air-lung, put out by the 
Canadian Department of National Defence for the Ca-
nadian Navy. Prior to this potential contract, DND had 
been one of the early proponents of the Aqua-Lung and a 
very large customer; so large that special runs of produc-
tion were made for them. 
Before the air-lung made its appearance, Canadi-
an Navy divers had been trained in the use of oxygen 
rebreathers and nitrox rigs and had adopted the UK Min-
istry of Defence's Clearance Divers Breathing Apparatus 
(CDBA) as their official gear. The CDBA system used a 
full-face mask and the Canadian fleet divers, often work-
ing in extremely cold waters preferred it to the simple 
mouth-piece. That presented a problem to Spirotech-
nique, since the only previous French competitor to the 
Scaphandre Autonome was the Commeinhes GC42 Am-
phibie. It had a full-face mask and only one hose. Spiro-
technique had spent considerable time and effort discred-
iting both the single hose and the full face mask (Figure 
21 
21). How could they now offer a full-face mask system to 
the Canadian Navy? 
Instead, they offered the Cousteau Constant Vol-
ume suit (Fig. 22). With its sealed hood and built-in 
mouth-piece, it would be perfect for the Canadian Navy, 
the thinking went. The DND disagreed. They wanted a 
breathing set with a full-face mask- not a suit. 
The result was a contract, let in 1950, to have Scott 
Aviation Inc. (already a major supplier of fire fighter's 
breathing apparatus), do the final design and build on an 
underwater demand breathing system with an integral 
full-face mask. The Scott Hydro-Pak was an outstand-
ing system with only one major disadvantage: its high 
price compared to the Aqua-Lung (since it was designed 
and fabricated with aviation-standard craftsmanship and 
materials). 
The Hydro-Pak also found some initial favour with 
the various fire department diving squads that were be-
ginning to spring up around North America, since it came 
from a supplier with which they were already quite fa-
miliar. (Ostensibly, the fire fighters were equipping them-
selves to able to fight dock and waterside fires. That the 
members were able to fill their tanks at the station and 
use them on week-ends for training whilst spearing fish 
and grabbing lobsters was an added bonus.) After some 
years, though, the simplicity and low cost of the Aqua-
Lung style units won out and the Hydro-Paks were rel-
egated to use by wealthy yachtsmen, underwater photog-
raphers and the like. 
The development of the single stage, venturi-assisted 
system was a big engineering breakthrough for Gagnan 
and a financial boon for Spirotechnique. Accordingly, 
Gagnan set to work to develop the bench-top system into 
a production model. Since the breathing on the new unit 
was excellent in shallow to intermediate depths and at 
higher tank pressures - and less so at lower tank pres-
sures and deep water - he also began to think about a 
way to incorporate the venturi-assist into the design of 
the original CG45 two stage regulators. 
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The two stage unit had a large final stage flow orifice 
made possible by the lower pressure ( 110 psi) in that fi-
nal stage. The single- stage unit, by contrast, had a much 
smaller flow orifice that provided sufficient air when the 
supply pressure was high but became increasingly easy to 
bottom - out as the pressure in the tank became lower or 
the water depth increased much past 150 feet. 
Meanwhile, back in California, the ever audacious 
Rene Bussoz was after the exclusive U.S. rights to the 
Aqua-Lung! In 1950, Bussoz met with several senior of-
ficials of L' Aire Liquide for the pupose of obtaining the 
exclusive right to import the Cousteau-Gagnan breathing 
set and ancillary Spirotechnique products into the United 
States. 
In the usual due diligence fashion, L'Aire Liquide 
made their enquiries about Bussoz's financial resources 
- and were disagreeably surprised to learn that his total 
business holdings comprised one sporting goods store. 
Surely, there must be some mistake! 
Bussoz then made them an offer they couldn't refuse 
- the offer was a secured guarantee to purchase 11 mil-
lion French francs worth of product in return for a six 
year exclusive import/sole U.S. representation contract. 
Eleven million francs - about 2 million U.S. dollars, 
with availability secured! It was far more than such a 
representation contract was worth, at that time. 
From L'Aire Liquid!Spirotechnique 's standpoint, it 
was a win/win situation. Either Bussoz would make a 
success of the product- or he would not. If Bussoz was 
successful, L'Aire Liquide would have the option, after 
six years, to negotiate a much higher guarantee for the 
continuation of the contract- or, simply refuse to extend 
it and then take over the import- or manufacture direct 
in the U.S. On the other hand, if Bussoz was not success-
ful, then L'Aire Liquide was at least assured of the 1 I 
million francs, or whatever termination deal they could 
negotiate. 
The I I million francs actually came from the Bank 
of California on the basis of a loan secured by the assets 
of U.S. Divers Co. - Bussoz's new corporation; formed 
shortly before the exclusivity negotiations - and back 
- stopped, or guaranteed, by the assets of Bussoz and a 
silent partner. In this fashion, there seemed to be no way 
that Spirotechnique could lose. The bank had no recourse 
to them or their parent company. The major asset of U.S. 
Divers- in circular accounting fashion- was, of course, 
the 2 million dollar, six year exclusivity contract on the 
Aqua-Lung. If U.S. Divers proved to be not commercial-
ly viable - a bust, in other words - then Spirotechnique 
could call on the guarantee, and the bank would be left 
trying to collect on their security. 
It was an incredible dealfor L'Aire Liquide and their 
subsidiary, Spirotechnique. It meant giving up the prized 
U.S. market, but they had the rest of the world- plus I I 
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million francs. Incroyable! 
When the deal was finally signed, Rene Bussoz 
smiled and repeated, softly, "incroyable." Bussoz began 
to take immediate steps to profit from his new exclusiv-
ity. First, he had to stop thinking like a dealer and begin 
thinking like a distributor. That was not quite as easy as 
he had thought it would be - in fact, it was a devil of a 
problem. 
In late 1950, U.S. Divers had been incorporated and 
the exclusivity licence from Spirotechnique ensured that 
no one else import, manufacture, or distribute the 'Aqua-
Lung' into the United States- that right belonged solely 
to Rene Bussoz. 
Rene Sports, Bussoz's sporting goods store located 
at 1045 Broxton Avenue in the Westwood village area of 
Los Angeles, continued as a retail outlet for the Aqua-
Lung. The new distribution company, U.S. Divers, was 
also located there and shipping boxes and crates were 
everywhere. 
Bussoz found it difficult, at first, to think solely as a 
wholesaler. He had been in retail sales for years but now 
he had to do some different arithmetic: the landed cost 
to him for a standard Aqua-Lung was about $56. That 
included the standard CG45 style demand regulator, a 
one hour tank, a pull rod reserve valve, and a strap har-
ness. This same unit sold retail through Rene Sports for 
$140. U.S. Divers wholesaled the standard Aqua-Lung 
to Rene Sports, and other dealers, for $85. In business 
margin or mark-up parlance, the $140 retail price, less a 
40% mark-up, gave you the wholesale price - or 'deal-
ers cost' price of $85- and that wholesale price less a 
33% mark-up gave you the distributor's cost price of$56. 
(This accepted practise of the trade, of course, totally ig-
nored the fact that the $56 cost was actually marked-up 
about 50% to get the wholesale price - and that price 
was actually marked-up about 65% to get to the retail 
price: a lot depends on how you look at it, as salesmen 
are wont to say.) 
The problem for Bussoz 's low overhead/ high profit 
mentality was simple: the Aqua-Lung that he sold retail 
through 'Rene Sports' cost him only $56 because he was 
both the distributor and the dealer. At the retail price of 
$140, he made a profit of $84 on each unit. Ah, bien . .. a 
very substantial profit. But, that also meant that he had to 
sell three units wholesale to dealers to generate a similar 
amount of profit. Merde! 
Clearly, the answer lay in volume sales. Rene Sports 
could only sell X number of units per year, but 10 deal-
ers could move lOX, and 50 dealers 50X, and so on. But 
what if each of the dealers only bought one unit- as he 
had initially done for his store? By the time he did the 
accounting for a single unit sale, he would make even 
less than the miserable $29 profit. The dealer would then 
have the benefit of having an Aqua-Lung in their store 
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- as much an attraction and a conversation piece, as a 
item of saleable inventory. 
Perhaps the answer was to demand a high initial or-
der- 10 or even 20 units. Non ... that would not do. A 
few very large sporting goods stores could afford such 
an order, but they would undoubtedly demand an exclu-
sive for their area. If the Aqua-Lung did become a big 
seller, Bussoz would then have only one retail outlet in 
that whole area - and the other stores would ultimately 
buy from other sources -like the cursed Scott Hydro-Pak 
or even the Commeinhes 'Amphibie' - the very one with 
which he had threatened Spirotechnique ! Sacrement- a 
devil of a problem! 
But Rene Bussoz was a clever businessman. He cer-
tainly was not the first to be confronted with the desired 
eat -the-cake-and-have-it-too situation, but he solved his 
problem in an ingenious fashion. There would be no ter-
ritorial exclusivity. There would be no exclusive dealers. 
Bussoz simply made up a mimeographed, one-page price 
list that was tipped into each of the first catalogs sent in 
response to all inquiries. The Spring I95I list spelled it 
out, only the retail prices on each item were listed, fol-
lowed by a chart which said: 
"WHOLESALE DISCOUNTS" 
"Aqua-Lung: on shipment of one unit: 25%, on ship-
ment of three units: 33%, on shipment of six units: 40%" 
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Effectively, anybody could be a dealer by ordering 
six or more Aqua-Lungs! If an individual ordered just 
one, or a dealer ordered one at a time, then they earned 
only a 25% discount and Bussoz made the rest. If dealers 
were willing to gamble on volume, then they made the 
full mark-up. This also meant that stores that ordered six 
units could afford to offer their customers some amount 
of discount that those with a lesser mark-up couldn't 
match. 
Once everybody in the area had passed the magic six 
unit mark, they would all be on equal footing, and they 
would all be selling Aqua-Lungs, instead of some other 
brand. Yet another devil-problem resolved. 
In the midst of all of this, Gagnan continued to work 
diligently on an engineering solution that would elimi-
nate the Aqua-Lung's second hose and yet keep the air 
from free-flowing in the heads-up position. He finally 
solved the problem in his Montreal lab and the result was 
U.S. patent 2,792,831, applied for June 9, 1951, but not 
issued until May 21, 1957- some six years later! 
It was a curious solution in a number of ways. The 
patent shows only two of at least four prototypes that 
Gagnan and his assistant produced for test. The one that 
exhibited optimum performance was one which was not 
too far off a solution that Scott had developed and pat-
ented- and perhaps that explains Gagnan's reluctance to 
cite that particular design in the patent application. The 
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solution is not perfect - but it is workable. Much like the 
original two-hose solution. It is likely that Gagnan want-
ed to get the advantage of a patent in progress so none of 
the competitors (who were becoming legion) could use it 
while he was working on a better alternate. It would be 
interesting to know how he managed to keep this particu-
lar ball in the air and pending for six years. 
At last, Gagnan had realized his perfected Aqua-
Lung: a low-cost, single hose unit that did not free-flow 
in the head-up position and provided the regular ease 
of breathing .and flow of air in the head-down position. 
Voila! 
But, with the perversity of fate, not a single one of 
the several prototypes made ever became a production 
model and no single-hose regulator of the CG45 style 
was manufactured. With a speed and finality that left 
Gagnan blinking, the principals of both Spirotechnique 
and U.S. Divers turned thumbs down and flatly vetoed 
the new design. 
The reason was simple: from a marketing stand-
point, the symmetry of the two-hose regulator had be-
come synonymous with their product. The whole world 
was familiar with the name Aqua-Lung and the look of 
the twin-hosed swimming diver. To change now would 
be madness - foolishness, at least - and they would not 
allow it. 
There was, however, one aspect of the thumbs down 
on Emile Gagnan's "perfect regulator" that was positive: 
the fact was that the regulator wasn't all that perfect, and 
now he would have a chance to review and re-think the 
whole single-stage regulator situation. 
To understand what Gagnan was considering, it may 
be beneficial to know how the perfect regulator and its 
immediate two-hose offspring, the DX, actually worked. 
Please note: this particular version of the Aqua-Lung is 
examined in detail since it is not just a more efficient ge-
ometry of prior art mechanisms, but is, instead, a new 
application of known phenomenon in order to obtain sig-
nificantly improved air-flow performance . 
The yellow enamel paint surrounding the raised 
chrome letters on the name-plate, or tag, of the DX read: 
"Aqua-Lung®, OVER PRESSURE BREATHING, 
COUSTEAU-GAGNAN PROCESS 
U.S. PATENT NO. 2,485, 039, OTHER PATENTS 
PENDING, U.S. DIVERS CORP., 1120 WEST PICO 
BLVD, LOS ANGELES 64, CAL. USE COMPRESSED 
AIR ONLY, MADE IN U.S.A." 
(Note the ® ( for registered) - immediately after the 
Aqua-Lung - this is this symbol's first appearance on 
a U.S. Divers regulator - and this registration of Aqua-
Lung as a trademark wold prove to be of importance in 
subsequent events.) 
The venturi-assisted regulator known as the DX 
Over-Pressure model really did over-pressure. On the 
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surface, a short, sharp inhalation would bring such a blast 
of air through the mouthpiece that it was often described 
as "blowing your head off!" particularly by regulator re-
pairmen who were often rocked back on their stools by 
the vicious jet-blast. 
The reason for this significant over-pressure was in-
herent in the design. The problem was the reduction of 
the 2,000 pound tank pressure to a breathing pressure of 
just over ambient in one step - a single stage. The tried 
and proven CG45 and its American offspring, the DA, 
used two stages - reducing from tank pressure to an in-
termediate pressure of about 110 pounds per square inch 
and finally to a breathing pressure just slightly over the 
ambient, or surrounding pressure. This made the flow 
characteristics much easier to control, but the extra com-
plexity of the two stage units meant a significantly higher 
production cost. 
The DX was an up-stream valve design. Because of 
the extremely high pressure in the Aqua-Lung tank, the 
regulator seat orifice must, by necessity, be quite small. 
The larger the diameter of the valve seat, the more dif-
ficult it is to open it against the tank pressure seeking 
to hold it shut. In an exaggerated example, if the valve 
seat diameter equalled one square inch in area, one would 
have to exert a force of 2000 pounds (plus a fractional 
amount) to open the valve against a tank pressure of 2000 
pounds per square inch, and allow air to flow around the 
valve seat. This force can't be generated by a flexible dia-
phragm system powered by the user's lungs. 
If the orifice size is reduced to a tenth of a square 
inch, then the opening force requirement will reduce to 
200 pounds - better, but still more than can be generated 
directly. Finally, if the size of the orifice is reduced to 
1 0001h of a square inch, it will require only two pounds 
of force to open and that can be generated by the lungs 
over a large area diaphragm. Unfortunately, an orifice 
that small will not allow enough air to physically flow 
through it to satisfy the amount one requires every minute 
to adequately ventilate the lungs under various exertion 
conditions - the RMV, respiratory minute volume. Ob-
viously, a design compromise must be reached between 
the amount of air that can flow and the work required to 
unseat the valve. 
Gagnan considered alternate mechanisms over and 
over and, slowly, a plan began to evolve. What was need-
ed was some way to signal the valve seat that you wanted 
to inhale to breathe. Ideally, once it received such a sig-
nal, it would unseat itself so you wouldn't have to keep 
sucking, or inhaling, or demanding, to keep the air flow-
ing. 
Of course, you'd also have to have a way to let the 
valve know when you wanted to stop inhaling so it would 
re-seat and stop flowing air. Otherwise, you would sim-
ply have re-invented the LePrieur apparatus! An elegant 
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description in the abstract but somehow it had to be re-
duced to practise! 
And that is exactly what Gagnan proceeded to do. 
He used a venturi -jet, a long, thin, flexible hose that ran 
down the centre of the large diameter corrugated inhala-
tion hose of the standard type used in the DA. The small 
diameter hose terminated in a small metal nozzle affixed 
inside a metal mouthpiece tee. The nozzle or jet pointed 
directly to the diver's mouth piece. The other end of the 
small diameter hose was joined directly to the high pres-
sure block seat orifice. Once the valve unseated, there 
was nothing between the tank pressure and the divers 
lungs except a clever mechanism in the regulator and the 
fact that (in the event of a malfunction) the entire flow 
could bypass the divers mouth and lungs and flow down 
the exhaust hose and out through the exhaust valve - any 
time the diver expanded his or her tongue to block his or 
her throat. This is known as a fail-safe design. 
The actual function was a fine example of sophisti-
cated engineering- the simplicity that follows complex-
ity - a few simple parts arranged to carry out a number of 
tasks simultaneously. 
On inhalation, the pressure inside the corrugated 
hose (the inhalation hose) was reduced, which sucked the 
large flexible diaphragm down, which pressed on a pri-
mary lever, which in turn pressed on a secondary lever, 
which unseated the valve and a relatively high pressure 
shot of air travelled down the small diameter, flexible, 
venturi hose and blew out of the jet nozzle directly in 
front of the divers mouth. When the air exited from the 
small jet-nozzle into the relatively large diameter mouth-
piece tee, it dropped in pressure and increased in volume, 
providing enough air at a rate sufficient to satisfy the 
diver's requirements. 
The air exiting from the small nozzle and expand-
ing as it went forward tried to pull the air in the larger 
corrugated inhalation hose with it, creating a low-pres-
sure area within the entire corrugated inhalation hose 
and keeping the diaphragm sucked flat automatically, 
with no additional inspiratory effort on the diver's part. 
In fact, once the venturi was initiated by a quick suck on 
the inhalation hose, air would continue to blast out of the 
mouthpiece until the diver started to exhale or the entire 
contents of the air tank were expended - whichever came 
first! When you'd had enough air, the act of beginning to 
exhale would cause a momentary resistance to the low 
pressure area in the inhalation hose, the diaphragm would 
return to its normal position and the air flow would stop. 
It was magic, pure and simple. But even magic comes at 
a price. The price for superb performance in relatively 
shallow water was mediocre performance in deep water. 
As previously noted, only a certain volume of air could 
pass through a given orifice diameter in a given time. 
The use of a compound lever system under the di-
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aphragm allowed the use of an orifice larger than our 
1 OOOth of a square inch example, but still very small. As 
the diver went deeper, and the outside pressure increased, 
the venturi effect of the expanding air was significantly 
decreased. At much deeper than 40 metres (120 feet) the 
regulator would begin to bottom out when the tank pres-
sure fell and/or if the diver's metabolic rate was raised by 
exertion. At depths approaching 60 metres (180 feet) the 
single stage system would not supply enough air at high 
exertion levels for any but the most experienced diver. 
Gagnan mused on the problem: the single stage unit 
gave plenty of air in shallow water and the breathing re-
sistance was almost zero, but it didn't provide enough 
air in deep water. The two stage unit - the original CG45 
- on the other hand, provided a sufficient volume of air 
-shallow or deep- but gave it grudgingly, with relatively 
high breathing resistance throughout the range (relative 
to the venturi assisted single stage regulator used in shal-
low water). There must be some way to combine the units 
and develop a two stage venturi-assisted regulator. But 
that would have to wait. 
It was obvious the single stage unit was a good per-
former for the majority of sport divers. All that was really 
needed at this point was a method to smooth out the air 
blast - and he had an idea how to do that. Also at this 
time, Gagnan had (late 1955) a clear idea for a new, very 
different, kind of two stage regulator that could finally do 
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away with that cursed second hose and could, possibly, be 
lightweight and very low cost. But that also would have 
to wait. First priority was to fix the nearly out-of-control 
air blast, and offer it as a lower-priced alternative to the 
two stage DA. The single stage unit should, ideally, blow 
like a wind- but less like a hurricane and more like a mis-
tral, that strong wind from the north of France. Hmmm . 
. . Mistral, what a great name! 
Gagnan worked on the DX venturi system first. He 
had a hunch, a prescience, that the venturi-assist could 
be the key to a number of new life support designs, if he 
could find a way to control it and make it less twitchy! 
First, the small low-pressure internal hose came off. 
Now the barbed fitting protruding from the internal body 
block became the venturi-jet, pointing toward the inside 
of the inhalation hom. But the barbed jet nozzle orifice 
was far too large, when used in this fashion. The slightest 
of inhalations gave an incredible blast of air and sucked 
the diaphragm down so hard that it buckled the metal dia-
phragm plate and pulled the rubber diaphragm lip away 
from the two halves of the regulator case. Gagnan suc-
cessively reduced the size of the jet orifice until the air 
flow was strong but not excessive. He then began to rotate 
the body block so that the jet no longer pointed down the 
centre of the inhalation hose, but slightly to one side. As 
the block was rotated a portion of the jet flow began to 
hit the inside edge of the inhalation hom and the formerly 
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laminar flow became slightly turbulent which had the ef-
fect of the diaphragm returning to its original position 
faster than when the diver ceased inhaling. 
Finally, Gagnan drilled a hole in the top of the ven-
turi-jet so that some portion of the air flow was always 
trying to push the diaphragm away, back to its normal 
static position, but being just overcome by the suction of 
the venturi effect. With this, he finally had a set of vari-
ables that he could adjust to produce predictable results. 
If he moved the jet position to more down the throat, the 
air stream became more of a blast and less of a breeze. 
If he increased the size of the blow-back hole in the top 
of the short horizontal jet, the regulator stopped flowing 
the instant the slightest bit of back pressure was com-
municated to the air stream - too much, and the regulator 
oscillated and stuttered on inhalation. Gagnan spent days 
getting exactly the right combination. 
Finally, he had a regulator that gave abundant air with 
the slightest effort and shut off instantly when exhalation 
began. He called it the Mistral and he was very pleased 
with it. He could hardly have been aware at that time, that 
the Mistral would become the largest selling regulator in 
Europe, completely eclipsing the old two stage, CG45 
style, just a few years after its introduction. 
Reg repairmen loved the Mistral! It was a snap to 
overhaul and set up, plus there were lots of DXs around 
that most owners wanted to have converted to Mistrals. A 
full conversion meant a whole new block (because it was 
slightly different than the DX) but a new locating hole in 
the DX case and a bit of jigging with the venturi on the 
original block gave a low-cost result that wase not quite 
as good as the new Mistral, but much better than the old 
DX. So many of these conversions were performed, in 
fact, that intact DXs - complete with their internal ven-
turi hose- are scarce and much sought after by collectors 
today. 
So, to return to the time that both Spirotechnique 
and U.S. Divers turned thumbs down on Gagnan's single 
hose, venture-assist regulator: ever the professional, ever 
the pragmatist, Gagnan swallowed his disappointment 
and set about to incorporate as many of the features of 
the banned design as he could into more employer-pal-
atable, conventional designs. And that's why a series of 
two hose, single stage regulators evolved, culminating in 
that simple, reliable, workhorse the Mistral. 
Back in that same period, Rene Bussoz was hard at 
work trying to figure out additional methods of squeez-
ing more dollars out of his company major asset, the U.S. 
Divers' exclusivity on the Aqua-Lung. Even L' Aire Liq-
uide had to admit that Bussoz's early statement that he 
would make a great deal of money for both companies 
was proving to be smilingly correct. 
Of great interest to U.S. diving historians is the date 
that the Aqua-Lung was first assembled in the U.S. There 
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have been various dates reported with the reports offering 
varying degrees of certainty. The most consistent infor-
mation is that U.S. assembly and, finally, U.S. manufac-
ture of the Aqua-Lung, was a far more gradual process 
than most now suppose. 
The 1949 and 1950 regulators were shipped from 
Canada, fully assembled. These are the L' Aire Liquide 
Ste. (Montreal), the Canadian Liquid Air Ltd. (Vancou-
ver), and the SPACO nameplates. By late 1951, before 
Rene Bussoz was two years into the U.S. exclusivity 
contract with Spirotechnique, he began importing parts 
assemblies instead of assembled regulators . . . Why? 
Because in this case, the sum of the parts is less than the 
whole! 
The first shipment of Aqua-Lung units that Rene Bus-
soz brought in to sell at 'Rene Sports' in 1949, were from 
Canada. He had brought in a few units from France the 
year before, but the high rate of duty charged by U.S. cus-
toms on this French merchandise appalled Bussoz .. (He 
was a staunch believer in the classical European animal 
rule of business - Buy sheep and sell deer.) The impor-
tation duties from Canada to the U.S. were much more 
favourable and this was one of the major reasons that 
L'Aire Liquide's Jean Delorme agreed to have Gagnan 
relocate in Canada. In fact, Delorme encouraged him. 
Gagnan would have his own laboratory - small, yes, but 
adequate. He would be free to develop new ideas as well 
as improving the existing equipment designs to make the 
products safer and more economical to manufacture. 
Particularly the latter. 
So, Bussoz's Aqua-Lungs came from Canada- but 
most of the parts came from France. "Why is this a cus-
toms advantage?" Bussoz wondered. "Well," his customs 
broker said, "Canada gives French products the same 
sort of favorable duty rate that the U.S. gives Canada 
for Canadian-made products imported into the U.S. -but 
even lower. When the product is sent to the States, the 
nameplate says 'Made in Canada' - and, to the extent 
that made is synonymous with put together, they are made 
in Canada!". "Of course!" thought Bussoz. He could al-
most hear his Canadian sales rep talking to U.S. customs 
officials; " French? Hell, No! Why, the inventor is right 
here in good ol' Montreal!" A slick set-up, but was it le-
gal? Yes. Several advocats had given their cautious opin-
ion that no laws were being broken. 
Continuing what was fast becoming a habit, Bussoz 
went L'Aire Liquide and Spirotechnique one better. Bus-
soz had been haranguing his customs broker, trying to 
find an even more favorable tariff rate by possibly bring-
ing the Canadian goods in under a different classifica-
tion. Was rubber a lesser rate? There was lots of rubber 
in the regulator. How about the harnesses? Could they be 
brought in separately under "textiles" and the dutiable 
value of the Aqua-Lung lowered by their absence? 
The Aqua-Lung assemblies were being classed as 
"Machinery" -one of the highest tariff rate classifica-
tions. "What is the lowest rate classification?" asked 
Bussoz. "Parts," his broker replied. "Parts? Why parts?" 
The broker said, "Well, when you bring in an assembled 
item and pay full duty on it- and it breaks .. . you have 
to bring in a part to repair it. Seems only fair that you 
shouldn't have to pay a high duty rate again - I mean, 
you haven't gained anything by the replacement of a part 
-the repaired thing isn't worth any more . ... " 
"Parts," mused Bussoz, with the beginning of a smile. 
"Any limit to the number of parts that one can bring in?" 
His broker also smiled. " Nope." The next order of busi-
ness was to determine if the cost of assembling the parts 
into, say, a regulator - was less than the difference be-
tween the duty as an assembled item under the machinery 
classification and the duty on the aggregate parts. That 
depended, of course, on how many could be assembled in 
a day- and what the daily rate of pay would be. If the as-
sembler was fast, it could be O.K., but if he was slow ... 
A devil of a problem. But, hold on, if the assembler 
was paid on a piecework basis, then it wouldn't matter 
how long it took! A trial run with Bussoz's handyman/ 
gardener proved the point. He could assemble them fast 
enough that the agreed rate per regulator was only a 
Fig. 25 French CG45 body left, U.S. body above. 
fraction of what the duty would have been. 
Formidable! Bussoz contacted Gagnan and told him 
that henceforth, he would ordering parts only, and- Oh, 
yes!- "be sure that the total price of the parts is less than 
the price of the assembled regulator, since you no longer 
have the cost of labor to assemble." It would seem that 
Gag nan's Canadians were slower than Bussoz 's garden-
er, since the discount that Canadian Liquid Air allowed 
Bussoz was a bit more than Bussoz's cost of assembly in 
the U.S. And with the much lower parts duty rate! Truly, 
America was the land of opportunity! 
The French may not have had a word for triple dip, 
but there was at least one Frenchman who was complete-
ly familiar with the concept! 
So, parts it was. This soon devolved back to partial 
assemblies: bodies complete, but not mounted in the cas-
es, hoses shipped separately, etc. Bussoz still only had 
one assembly technician and the units were selling very 
quickly - so any degree of pre-assembly that could in-
crease his man's output, but still come in as parts was 
welcome thing. 
During the period of 1948 to 1951 there had been, 
ostensibly, five models of the French CG45 available to 
the North American market. 
1) The first was the original CG45, purchased direct 
from Spirotechnique in Paris, or through the French dis-
tributor MADELIOS (who proudly billed themselves as 
"agents for all of France," and listed outlets in Marseille, 
Toulon, Cannes, Juan-Les-Pins, Nice, Monte-Carlo, etc.). 
The nameplate, or tag, reads: "SCAPHANDRE AUTO-
NOME -COUSTEAU GAGNAN, Brevete S.G.D.G, LA 
SPIROTECHNIQUE S.A., Siege Social 6 rue Cognac -
Jay , PARIS VIle, No. XXXX." 
Story continues page 36. The next six pages are a spe-
Fig. 24 cial color spread on double hose regulators. 
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Aqua-Lung Double Hose Regulatm·s 
1) Original CG 45 Spirotechnique Scaphandre Autonome 1946-47 
The Cousteau-Gagnan 1945 (the year the patent was issued) model was not available for sale until the spring of 
1946. The large tag model shown is the militaire navy model with threaded 25mm ( 1 ") hose horns, while a small 
tag model identical to the SA model below came standard with 25mm ( 1 ") clamped hose horns. Both models 
displayed the initials S.A.R.L.- for Societe Anonyme Responsibilite Limitee (to the capitalization of 12 million 
francs). 
2) The 1947-57 CG45 Spirotechnique Scaphandre Autonome 
By 1947, Spriotechniques S.A.R.L. designation, had been restructured by L' Aire Liquide and the nameplate or tag 
now bore the initials S.A. (for Societe Anynome), and Emile Gagnan immigrated to Canada. The SA was available 
with the 25mm (1") horns but 20mm (3/4") were standard. There were three models: 25mm horns, threaded; 25mm 
horns, clamped; 20mm horns, clamped. No examples of 20mm threaded horns are known to the author. 
3) 1948-50 Aqua-Lung Canadian Liquid Air (CLA) Regulator 
Black/nickel riveted tag. Nearly identical to the CG45-SA, the Canadian Liquid Air (West coast Canada) and 
LAire Liquide Ste (East coast Canada) differed from the French CG45 in the shape of the body-casting. The first 
units were supplied with a curved metal mouthpiece tee (1948) and a straight all-rubber mouth tee with swing non-
return valves ( 1949). Approximately half of the parts used in these models were made in Canada, with the balance 
(including cases) supplied from France. By 1950, only the cases were supplied from France. 
4) 1948-49 Aqua-Lung SPACO Model (1948 to 1950) 
Identical to the CLA model described previously but available only as 20mm (3/4") hose models. 25mm hose 
models could be ordered through Spaco but were not labelled Spaco. These were the Spirotechnique CG45-style 
S.A. regulator brought in from France via Canada. 
5) 1950-51 U.S. Divers Aqua-Lung 
Black Broxton tag- riveted. This regulator was the first to bear the U.S. Divers name tag. The regulator case is 
the French militaire with 25mm (1") threaded hose horns. The short 75mm (3") wide chrome mouthpiece tee was 
available in either threaded or clamped models. The USD DA regulator was a combination of French- and Canadian 
made parts housed in a French case. The numbers run between 3,000 and 4,000 (those known to HDS-C). 
6) 1951-52 U.S. Divers Aqua-Lung 
Red Broxton tag-riveted. This red tag DA had a 25mm ( 1 ") smooth hose hom that had neither threads nor a beaded 
ridge to retain the hose (this was the militaire hom without the threaded slip-on section that was usually silver-
soldered in place). The red tag DA was the first regulator of this series to use a dull chrome or satin chrome plating, 
which gave an industrial look. This regulator used parts made in both the US and Canada. The red tag DA was a 
short run, with serial numbers (known to HDS-Canada) between 5,000 and 6,200. 
7) 1952-53 U.S. Divers Aqua-Lung 
Green Broxton tag-riveted. This DA regulator is virtually identical to the red tag series but is the first of the U.S. 
Divers regulators actually made in the U.S. Approximately half way through this longer series run the metal 
mouthpiece tee and separate hose assembly was replaced by a one piece, all rubber (actually two pieces vulcanized 
together) hose and mouthpiece assembly. The metal tee, mouthpiece and hoses were still available through the USD 
catalog. Serial numbers (known to HDS-Canada) run from approximately 6,000 to 12,000. 
8) 1953-55 U.S. Divers Aqua-Lung 
Blue Broxton tag -riveted. Same specs as the previous green tag DA. The blue tag DA had a matching blue one 
piece hose assembly. Between 1953 and 1954, the body block and yoke were still cast and the hose horns still 
smooth (serial numbers approx. 13,000 to 18,000). Sometime between 1954 and 1955 and serial numbers 18,000 
and 20,000, the cast body was replaced with a die-forged body and cast yokes replaced die-forged yokes sometime 
later in the run. Known (by HDS-Canada) serial numbers in the riveted blue-tag DA series were approximately 
13,000 to 26,000. 
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1) The Original CG45 regulator. 
4) 1948-1949 Aqua-Lung SPACO Model 
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8) 1953-1955 U.S. Divers 
Aqua-Lung 
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14) 1956-1962 U.S. Divers Aqua-Lung 
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9) 1955-1957 U.S. Divers Aqua-Lung 
Black Pico Blvd. tag- riveted. DA also was called the navy-type DA, since this information appears on the tag. 
During this run the three piece (plus non-return valves) Kleer-ez hose assembly appeared. This assembly worked 
so well that it was retro-fitted to virtually every old USD regulator that was still functional (except for those with 
Hope-Page units already installed). The known serial numbers (by HDS-Canada) range between approximately 
44,000 and 45,000. 
10) 1957 U.S. Divers Aqua-Lung 
Blue, Pico Blvd. tag - tabbed. This DA regulator was also called the navy approved DA, as that information 
appeared on the tag. The name tag was held on to the case by two metal tabs that were pushed through narrow slots 
in the regulator exhaust box and folded over to secure the name plate. Known (to HDS-Canada) serial numbers 
approximately 50,000 to 52,878. 
11) 1957 U.S. Divers Aqua-Lung 
Orange/yellow, Pico Blvd, tabbed tag DA. This regulator was produced during the crazy year of 1957, when U.S. 
Divers was purchased from Rene Bussoz by Spirotechnique. The tag color ranges from a salmon-colored pink/ 
yellow to a yellow/orange and even a distinct yellow. One theory (from a 1958 USD factory regulator repairman) 
was a batch of paint that faded rapidly from a salmon orange to yellow when exposed to the ultraviolet rays of the 
sun. This is also the first major break in a reasonably constant serial number run in the North American two-stage 
two-hose regulators. Known (to HDS-Canada) serial numbers run from 50,000 to 52,580 (compare to blue tag/ 
tabbed at 52,878). 
12) 1954-56 U.S. Divers Aqua-Lung 
Yellow tag- DX Overpressure- Broxton Ave.- riveted. The first of the series of single stage regulators invented 
and developed by Gagnan. The regulator was also the first of the venturi-assisted regulators. The venturi-hose was 
located inside the corrugated inhalation hose and led directly to the users mouth. Regulator repairmen swore that 
DX stood for "damn xuberent!" Last U.S. Divers regulator with removable exhaust hom. Serial numbers not studied 
for the 1948-58 two-stage regulator treatise, but DXs reach at least into the 30,000 range. 
13)1956-57 U.S. Divers Aqua-Lung 
Red tag- DW Stream Air- Broxton Ave- tabbed. Second in the single stage series. Internal low pressure venture 
hose eliminated, venturi jet nozzle redesigned. No removable exhaust hom -last in this series had a yellow Mistral 
sticker above the red "Stream Air" tag. 
14) 1956-62 U.S. Divers Aqua-Lung 
No tag- plastic/phenolic case- brown, red-brown and black. The DY Jet-air was developed as a rugged, low-cost 
version of the highly successful DW Stream-Air/Mistral. This regulator was a particular favourite in diving schools 
and store rental pools. Paired with a 38 cu.ft. tank, the resulting Junior combination brought scuba diving into the 
low cost range. No serial numbered tag. 
15) 1951-1971 U.S. Divers Aqua-Lung 
Yellow tag- Pico/Delhi/Wamer locations- tabbed. The DW Mistral was the predecessor to the final single stage 
regulator, the fully balanced "Royal Mistral". The Mistral and Royal Mistral became the largest selling regulator in 
Europe, almost totally eclipsing the venerable 2-stage units that had served so well. Serial numbers were not studied 
in this 1948-1958 two stage treatise, but reached in the hundreds of thousands by the 1970s. The Royal Mistral was 
a short run in North America, but was very popular in Europe. 
16) 1958-73 U.S. Divers Aqua-Lung 
Blue tag- gold crown (later)- Pico/Delhi/Wamer- tabbed. TheDA Aqua-Master was the successful marriage of 
the single stage mistral venturi to the two-stage DA series. In this model and later slightly improved versions called 
the "Royal Aqua-Master" and "Royal Master" Gagnan finally achieved all of the development goals he had been 
seeking since 1946s "CG 45". It is difficult to believe the level of continually evolving development that Gagnan 
brought to the single decade of 1948 to 1958. Serial numbers of the various versions of the Aqua-Lung reached 
several million units world-wide. 
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The standard sport CG45 of 1947/48 had the small 20 mml 
3/4" hose horns, but the commercial or military 25mm hose model 
was available, as was the Narguile or Hookah version. The name tag 
was black enamel paint surrounding plated, raised lettering. 
2.) After 194 7, this French CG45 regulator was also available 
from Montreal, Canada, through L' Aire Liquide's French-Canadian 
subsidiary Aire Liquide Ste. In 1948, a new tag or nameplate re-
placed the French version. 
It read: "Aqua-Lung, (TRADE MARK), COUSTEAU GAG-
NAN PROCESS, PATENT PENDING, - L' AIR LIQUIDE STE-, 
MADE IN CANADA - NO XXX." The name tag was black enamel 
paint surrounding plated, raised lettering. 
3.) A short time later, a tag was produced for the Aire Liquide's 
English-speaking western Canadian branch and it read: "Aqua-
Lung, TRADE MARK, COUSTEAU GAGNAN PROCESS, PAT-
ENT PENDING, CANADIAN LIQUID AIR CO. LTD. MADE IN 
CANADA - NO XXX." This tag was originally intended for Pacific 
region sales in both Canada and the U.S. - although events soon 
overtook that plan. The name tag was black enamel paint surround-
ing plated, raised lettering (Fig. 23). 
4.) In 1949 (as explained earlier), the SPACO tag was produced 
for distribution in the U.S. The initial idea was that SPACO's New 
York office would handle all U.S. sales, beginning with the Atlantic 
sea-board region. The tag on this model read: "Aqua-Lung, TRADE 
MARK, COUSTEAU GAGNAN PROCESS, PATENTED, SPA-
CO INC, BURLINGTON. VT. U.S.A., COM. NO. 101-7501, SER. 
NO. XXX ." ("Com. No." was the CLA in-house commercial con-
tract number- this number also appeared, often hand-stamped over 
the raised tag letters on the Canadian Liquid Air Co. Ltd. model) The name tag was black enamel paint surrounding 
plated, raised lettering. 
5.) When the west-coast distribution deal was signed with Rene Sports, a final tag was produced that read: "Aqua-
Lung (TRADE MARK) COUSTEAU GAGNAN PROCESS, U.S. PATENT NO. 2,485,039, U.S. DIVERS CO., 
1045 BROXTON AVE, LOS ANGELES 24, CAL., USE COMPRESSED AIR ONLY, XXX.'' The name tag was 
black enamel paint surrounding plated, raised lettering (Fig. 24 ). 
So, there were, apparently, five different models of the CG45 regulator. But they were, in fact, all virtually identi-
cal units, simply fitted with different tags to reflect the distribution set-ups and, in some cases, to convince the customs 
authorities to extend a lower tariff rate. 
There were, however, a few visible changes from the 1946 CG45 design. For example, the main body casting was 
re-designed by Gagnan to incorporate a different angle on the exterior first to second stage knee (the protrusion on the 
yoke side of the body casting that contains intersecting drill - holes that create a passage from the first to the second 
stage). This knee was Gagnan's method of reducing the required thickness of the body casting. Years later, DACOR 
produced a two stage regulator that simply used a massive body block instead of the knee. It worked well, but would 
have been too inelegant a solution for Gagnan's professional sensibility.) The steeper angle on the knee eliminated the 
necessity to drill one of the passage holes through the externally threaded portion of the body casting. The old hole 
placement gave the assemblers fits when they threaded the internal body retainer ring onto the body to secure it into 
the regulator case (Fig. 25). 
Even though some of the main regulator parts were made in Canada by 1949, they were still machined with Euro-
pean metric threads instead of the Unified Thread Standard that Canada, the U.K., and the U.S. shared after 1948. (* 
Screw Thread Standardization Committee of Canada, United Kingdom and United States' accord, signed in Washing-
ton, D.C., November 181h 1948). This was to allow the continued use of French-made parts that were not yet produced 
in Canada. The parts were shipped from France to Canada, assembled there, and shipped to the United States. 
The 1949 SPACO model was the previous years Canadian Liquid Air model, fitted with clamped 20mm/3/4" 
hoses that eliminated the curved metal mouthpiece tee in favor of a clamped rubber tee and mouthpiece combina-
tion. 
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Fig. 27 
The rubber tee section could be fitted with small non-
return valves held in place by the tee clamps (Fig. 26). 
These valves were short lived as they caused an unac-
ceptable restriction in the already small diameter anaes-
thesia hoses. 
The regulator hose horn diameter had been reduced 
in France to accept commercially available, metric sized 
hospital anaesthesia or oxygen breathing hoses. The 
military models still used the larger gasmask style hoses, 
but supplies were limited. The problem was ultimately 
solved when Spirotechnique began making new produc-
tion hoses in the larger diameter. 
By 1950, SPACO and Rene Sports had been replaced 
by the newly-formed U.S. Divers Company. (Note to col-
lectors: there was a very small number of the last SPA CO 
regulators supplied with the prototype of a new nameplate 
design. This tag had the name Aqua-Lung in a cursive 
script rather than the block letters of all previous name-
plates. The distinctive script version was intended to be 
used as a design trade-mark - much like the script logo 
of Coca-Cola) The 1950 model Aqua-Lung DA regula-
tor was still supplied out of Canada, but used the large 
threaded hose horns with a threaded metal mouthpiece 
tee. The previous year's all-rubber hoses and mouthpiece 
tee were recognised as being too flow restrictive - even 
without the non-return valves - and were temporarily 
discontinued until a larger diameter, all-rubber version 
could be worked out and the necessary male and female 
vulcanizing molds made. 
The 1951 model Aqua-Lung DA regulator was a 
functional, well-proven design- since it was actually the 
five year old CG45 at the top of its form. It was also 
very striking in appearance with its bright chrome case, 
chromed brass band-clamps, a distinctive black enam-
el-on-chrome nameplate and a bright chrome threaded 
mouthpiece tee with chromed, diamond-knurled, connec-
tors. None of the following two stage Cousteau-Gagnan 
regulators would be this visually appealing until the in-
troduction of the bright- chrome Aqua- Master, nearly a 
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decade later (Fig. 27). 
Then, in late 1951, Emile Gagnan finished develop-
ment on what was to become the prototype American 
D .A. model. This regulator used most of the same parts as 
the CG45, but some of those parts were visibly modified. 
That, as well as a change from polished chrome to satin 
chrome, gave this new DA a very different - almost in-
dustrial- appearance compared to the Canadian CG45. 
The nameplate was riveted into a recess pressed into 
the exhaust half of the regulator box, or case. The 25mm 
(1 ") hose horns were the same as the French threaded 
horns, but with the threaded section (which was usually 
slipped over the raw horn and silver-soldered in place) 
left off. These hose horns were, therefore, smooth and 
relied on a combination of glue (Pliobond) and an ad-
justable clamp (Tinnerman 120) to prevent the hoses 
from being pulled off the regulator if accidentally over-
stretched. The usual French band-clamps could not be 
tightened sufficiently and their use was discontinued. 
The two piece, fabricated diaphragm was still used on 
this model. Gagnan had already designed a vulcanized 
rubber diaphragm with the sealing ring/gasket to the case 
built into it (it was usually separate), but the molds were 
not yet made. 
The first few of the new American - style DA regu-
lators were shipped from Canada with clamped metal 
mouthpiece tee and 25mm (1") hoses (of the single-stage 
DX style). All threaded parts of the regulator were UNC 
or UNF - or ASE standard - the U.S./Canada standard 
thread system. Quite different from the metric threads 
used in Europe and those previously supplied from Can-
ada. 
Finally, the nameplate/tag was finished in bright red 
enamel paint over the plated surface (Fig. 28). These reg-
ulators were shipped to the U.S. as partially assembled 
units and, when put together were Made in the USA. 
Bussoz had reached an agreement with Spirotechnique 
to actually begin manufacturing the units in the USA on 
a phase-in basis. That is, U. S. suppliers ( notably Bas-
tian and Blessing) and outside fabricators were located, 
Fig. 28 
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Fig. 29 
and when Gagnan/Spirotechnique were satisfied with the 
price and quality, that part could be made in the U.S. and 
no longer supplied from France or Canada. Some of the 
early parts were crude in appearance even though they 
worked fine. The body castings on the early red tags are 
a good example (Fig. 29). The red tag models came in 
around serial number 5,000. Even though the tag indi-
cates that they were U.S. made, the parts on the earli-
est models were primarily Canadian and on later red tag 
models, primarily American. The tag reads: "Aqua-Lung, 
(TRADE MARK) COUSTEAU GAGNAN PROCESS, 
U.S. PATENT NO. 2,485,039, 1045 BROXTON AVE, 
LOS ANGELES 24, CAL., USE COMPRESSED AIR 
ONLY, XXXX." 
The red tags models were replaced in mid 1952, 
early 1953, by a green tag model that was the first com-
pletely U.S. manufactured DA regulator (a few parts, 
such as cast yokes, continued to come in from Canada, 
since there was a large stock there, but, essentially, the 
green tag was legitimately U.S. made!). The 52/53 green 
tag was a short-lived model that came in somewhere 
around serial number 6,500. The first of these green tags 
shipped with individual hoses and a chromed, clamped 
mouthpiece tee. The new, one piece all-rubber hose as-
sembly came into production during this period and for a 
time, both types of hose assemblies were available (Fig. 
30). The green tag read: Aqua-Lung, (TRADE MARK) 
COUSTEAU GAGNAN PROCESS, U.S. PATENT NO. 
2,465,039, 1045 BROXTON AVE., LOS ANGELES 24, 
USE COMPRESSED AIR ONLY, MADE IN U.S.A., 
XXXX. The Cousteau-Gagnan regulators had said "Made 
in USA" before, but this time it was true! 
In 1953, the green tag models were superceded by a 
blue tag model at about serial number 12,000, and now 
these regulators were beginning to sell in the thousands 
per month! Bussoz was very pleased. L' Aire Liquide 
was even more pleased. Emile Gagnan was too busy to 
be more than momentarily distracted by the commercial 
success of his engineering skills; "After all," he said, 
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"This is what I am paid to do!"(Fig. 32). 
The blue tag (rivetted) model sold extremely well. 
Somewhere between serial number 17,000 and serial 
number 20,000, the smooth hose horns were replaced by 
horns with clamp retaining ridges - identical to the clamp 
retainers on the original CG45 20mm/3/4" horns, but in 
the 25mm/1" size. Another change made at this same 
time was to mill two half-round female steps into the 
body ring male threads. These steps were matched with 
half-round male protrusions in the body mounting hole 
of the regulator case. This modification positioned the 
body correctly in relation to the intake hom and ensured 
that the body casting could not become loose and tum 
in the case mounting hole - as occasionally happened 
in earlier models. The black one-piece hose assemblies 
were replaced by the same style hose assembly, but in a 
blue color that matched the blue enamel of the nameplate 
tag. The blue tag read: "Aqua-Lung, (TRADE MARK), 
COUSTEAU GAGNAN PROCESS, U.S. PATENT NO. 
2,485,039, U.S. DIVERS CORP., 1045 BROXTON AVE, 
LOS ANGELES 24, CAL. USE COMPRESSED AIR 
ONLY, MADE IN USA. XXXXX." (Fig. 31) 
By 1955, the DA regulator had reached serial num-
bers of around 40,000 and had switched from the popular 
blue tag to a black and chrome tag that was similar to the 
Fig. 30 lit 
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1951 tag in appearance but, of course, contained different 
information. These black tags read: "Aqua-Lung, NAVY 
TYPE DA, COUSTEAU GAGNAN PROCESS, U.S. 
PATENT NO. 2,485,039, OTHER PATENTS PENDING, 
U.S. DIVERS CORP., 11201 WEST PICO BLVD.,LOS 
ANGELES 64, CAL. USE COMPRESSED AIR ONLY, 
MADE IN U.S.A., XXXXXX ." 
In the fall of 1955, Rene Bussoz moved U.S. Divers 
to a new and larger location. 
Skin Diver Magazine, the national publication of 
skindiving, reported on the move in 1956: 
"The story of U.S. Divers is another American suc-
cess story of a man with imagination and an idea ... an 
idea which developed into a thriving business for him-
self. A healthful, fascinating sport for millions of Ameri-
cans and the beginning of a multi-million dollar industry 
in which wide-awake dealers throughout America now 
participate profitably. U.S. Divers grew so fast that Rene 
Bussoz closed his retail store and operations in Westwood 
Village and, last fall, moved into the new factory with 
40,000 square feet of manufacturing facilities devoted ex-
clusively to the manufacture of skin-diving equipment." 
Bussoz liked this short write-up. Not suprising, since 
he wrote it himself, as part of an advertisement. 
The move to Pica Boulevard was a huge change for 
Bussoz's operations, but a much-needed one. Conditions 
at the Westwood Village location had become unwork-
able. A former employee shook his head and laughed 
when he talked about the unbelievably sardine-can-like 
situation at Broxton; "Of course, it [the move] was a sur-
prise. Bussoz was so damn cheap I figured he'd stay there 
forever!" 
The black tag DAs sold like hot cakes, through late 
1955 and into 1956, sales reached 50,000 units, which 
was good- but Rene Bussoz's exclusive Aqua-Lung con-
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tract with L' Aire Liquide and Spirotechnique had reached 
the end of the its six year term and was up for renewal -
and that was bad: 
Bussoz sells U.S. Divers .. 
The exclusive U.S. importation license for which 
Rene Bussoz had paid Spirotechnique 11 million francs 
was due to end part-way through 1956. U.S. Divers had 
turned in an incredibly strong performance during those 
six years - moving sales of the Aqua-Lung from a few 
hundred units in the first year to tens of thousands of 
units per year six years later. It was precisely that per-
formance that led L'Aire Liquide and Spirotechnique to 
inform Bussoz, in early 1956, that they did not intend 
to renegotiate nor extend their contractual arrangement 
with him. Simply put, they wanted the manufacturing and 
the North American market for themselves. They wished 
to begin negotiations to purchase Bussoz 's interest in the 
plant and assembly tools, since he would have no use for 
them when he not longer held the rights to the Cousteau-
Gagnan Aqua-Lung. 
Bussoz's response was "au contraire ... " He re-
minded them that U.S. Divers Corp. was his company 
-which was no news. But he also informed them that U. 
S. Divers was the registered owner of the U.S. trademark 
Aqua-Lung and that most certainly was something that 
they had failed to consider. "So," Bussoz concluded, "I 
will just continue my recent discussions with several oth-
er American regulator manufacturers and whichever one 
I choose will become the U.S. Divers Aqua-Lung, with its 
very fine reputation." 
Bussoz refused further negotiations with those at 
Spirotechnique whom he felt had sought to cheat him of 
a success for which he was almost single handedly re-
sponsible. In near panic, Spirotechnique directed Emile 
Gagnan to travel from Montreal to Los Angeles to reason 
with Bussoz, since they were aware that Bussoz had an 
enormous amount of respect for Gagnan, whom he con-
sidered a man of great integrity. 
The result was that L'Aire Liquide and Spirotech-
nique purchased all the shares and assets of U.S. Divers 
Corporation from Rene Bussoz for just over $3 million 
U.S. When the final paperwork was completed and pay-
ment made in early 1957, a press release was issued to 
the effect that "the new U. S. Divers would have Jacques 
Cousteau as the President and Chairman of the Board." 
Rene Bussoz returned to France, obtained a number 
of exclusive importation contracts and opened a high 
end store on the Rue de Clignancourt in Paris. It was a 
great success. Bussoz lived out his days playing golf with 
his cronies at a golf resort that he owned, and smiling 
broadly whenever the name Aqua-Lung was mentioned. 
(Fig. 32). 
During the bulk of 1956, while Bussoz and Spiro-
technique were thrusting and parrying, Emile Gagnan 
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was in the midst of one of the most intensive development 
periods of his career. As previously noted, he had spent 
nearly all of 1954 developing the DX - Over Pressure 
regulator for its 1955 U.S. market launch. Throughout 
1955, Gagnan was engaged in perfecting the mechanism 
of the single-stage DX, evolving it into the DW- Stream 
-Air for introduction (through U.S. Divers) into the U.S. 
in 1956. By the time that machinations between Bussoz 
and Spiro had given way to resolution, Gagnan was fin-
ishing the final tests on a single hose regulator that was 
entirely different than the the perfect single hose regula-
tor that he had envisioned in the early fifties. 
This regulator separated the first and second stages 
of the DA-style mechanism by means of a small diameter 
hose ( not unlike the small internal hose used in the DX) 
and put the DA's second stage at the mouthpiece. This 
was not the first of the two-stage, single hose regulators 
to be offered on the U.S. market, but it was the first that 
utilized a downstream valve in the second stage demand 
mechanism at the diver's mouth. The other single hose 
regulator(s) used a tilt-valve or upstream valve mecha-
nism similar to the mechanism in the two hose, single-
stage, regulators that suffered from the same small ori-
fice problem earlier described, which made that type of 
regulator unsuitable for deep water use. 
Gagnan's down-stream valve was identical to the 
second-stage valve of the proven DA and allowed the use 
of a relatively large gas orifice that ensured sufficient air 
flow at depth. 
The exhaust air exited through a rubber mushroom 
valve in the centre of the small diameter activation dia-
phragm, also located in the mouthpiece stage. No matter 
what position the diver assumed in the water, the breath-
ing characteristics remained the same. This very new, 
very different regulator was called the Aqua-Matic when 
it was introduced in 1957. 
While working on the Aqua-Matic, Gagnan had con-
ceived of a pressure balancing system that could be used 
with single stage, two hose regulators like the Mistral 
to overcome some of the small orifice problems that he 
had previously though inherent in the single stage de-
sign. Oddly, when this design was finally perfected it was 
never offered by U.S. Divers, but instead, the patent was 
licensed to the Voit Rubber Co. Voit marketed this unit as 
its 50 Fathom model. The designation was a tribute to its 
successful chamber tests at 300 feet. 
This balanced mechanism in the high pressure stage 
design was unique to Gagnan. It was to figure, along with 
the venturi-assist, in a number of his later designs, such 
as the Calypso single hose regulator, the Royal Mistral 
single stage regulator, and, finally, the Royal Aqua-Mas-
ter. 
To say that 1957 was a chaotic year for U.S. Divers 
would be much of an understatement. By all reports, it 
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Fig. 32 Gagnan & Bussoz, Los Angeles, CA 1956 
was an absolute mad-house! Some of the American em-
ployees later said, "It seemed like the inmates had tak-
en control of the asylum!" Spirotechnique had hired a 
young, French manager named Francoise Villarem and 
it seemed as though his mandate was to take this typical 
U.S. company and remake it as a European-style com-
pany. Easy to say, but difficult to do. 
So, in 1957, U.S. Divers contended with a brand-new 
ownership regime, the new Aqua-Matic regulator (hailed 
by some as a break-through in design engineering, and 
by others as a "cheap piece of junk!"), and, just to add 
a final touch to the confusion, 1957 marked the intro-
duction of a blue tag DA regulator to replace the black 
tag. Although the color wasn't new - it was identical to 
the very popular 53-55 model - the blue tag now read: 
"Aqua-Lung (R), DA NAVY APPROVED 2 STAGE, 
COUSTEAU GAGNAN PROCESS, U.S. PATENT NO 
2,485,039, OTHER PATENTS PENDING, U.S. DIV-
ERS CO. 11201 WEST PICO BLVD, LOS ANGELES 
64, CAL USE COMPRESSED AIR ONLY, MADE IN 
U.S.A." Note the reversion to "COmpany," from the 
black tag "CORPoration." There was nothing radical in 
this change. But then, somewhere around serial number 
52,000, some other changes appeared in this blue tag reg-
ulator and they were major, to say the least! 
First, the four copper or brass rivets that had been 
used to mount the Cousteau-Gagnan nameplate since the 
original French CG45s were abandoned. They were re-
placed by a tag with two tabs located on the short sides. 
These tabs were bent at 90 degrees, pushed through two 
matching slots punched through the regulator case, and 
bent over on the inside of the case, to retain the tag. The 
main body casting was done away with, and replaced by 
a die-forged body. The yokes were still cast in the first 
wave of these die-forged, tabbed, blue tag models - since 
there seemed to be a huge supply of the old cast yokes in 
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Canada - but they were soon used up and then replaced 
with die-forged yokes. The exhaust hom was no longer 
removable, but silvered-soldered directly into the ex-
haust can in exactly the same manner as the intake hom. 
As if to give Bussoz a final chuckle, the serial num-
ber sequences then became completely disassociated 
with both the model and the tag color! 
To back up for a moment: The new black tag DA gave 
way to a new blue tag DA model. The point of change-
over is known within 1500 units, since the HDS-Canada 
collection has a black tag Navy - type at serial number 
48,833 and a blue tag Navy-approved at serial number 
50,348. The blue tag numbers continue as expected, until 
the low 52,000 serial numbers, when it would appear 
that the blue tag gave way to a yellow/orange-tag model 
between number 52,680 (blue) and number 52,878 (or-
ange), less than a 200 unit spread! But ... wait a minute! 
There is also an orange-tag number 52,281 and then a 
blue tag number 52,977, and the blue tag series continues 
up to at least number 58,722 - the highest blue tag in 
the HDS-Canada's collection. It seems that the yellow/ 
orange tags were an odd insertion and break the carefully 
observed DA serial number sequence, however briefly. It 
would be interesting to know what happened here, rather 
than simply writing it off as part of the change-over flux 
of 1957! 
The mini-mystery of the blue tag/yellow-orange-tag/ 
blue tag sequence is a good example of why it's so impor-
tant for collectors and diving historians to record infor-
mation of this sort while at least some of the participants 
in the events are still around! It's probable that someone 
out there knows the exact reason for the blue/orange/blue 
sequence. We'd like to know why and who and record 
that information- and that's the reason for the regulator 
serial number template that follows this text. 
Back to Gagnan: starting with the single-stage devel-
opment work in 1954, Gagnan had been working (amidst 
all of his other projects ) for nearly four years to devise a 
way to join the breathing ease of the venturi -assist single-
stage regulators with the large orifice, high gas flow of 
the original CG45s and DAs. Essentially, he was propos-
ing to add a venturi-assist to the second, demand stage of 
the DA. In the middle of the crazy year of 1957, Gagnan 
did it! He produced a prototype that joined the best fea-
tures of the Mistral and the DA. He quickly produced a 
production prototype drawing and then worked with the 
plant to manager get a short production run of the new 
regulators ready in the last months of 1957. 
The new regulator was called the Aqua-Master. 
In April of 1958, U.S. Divers executive Vice President 
Francois Villarem issued a press release that said, "This 
superb new two-stage regulator has the same ruggedness 
and dependability of the DA A venturi action keeps the 
breathing resistance at an extremely low level regardless 
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of the air the diver requires. Specially made for divers 
having to work very hard underwater. With Kleer-EZ 
mouthpiece . . . $90.00 retail. Manufactured and distrib-
uted by U.S. Divers." 
Two months later, U.S. Divers made this announce-
ment, "The Aqua-Master is so good that we are discon-
tinuing the manufacture of the former DA Navy-Approved 
unit, which is the best selling regulator in the world. As 
world leader in the diving field, it is our responsibility to 
manufacture and sell only the best." 
A month later, another piece of information from 
U.S. Divers, "High sales of the 1958 model 1010 DA 
Aqua-Master and the increased demand for hookah units 
have compelled our immediate release of the 1959 model 
Aqua-Master which features a hookah attachment." 
In the decade between 1948 and 1958, Emile Gagnan 
(Fig. 33) had developed his original Gazogene regulating 
device into the best scuba regulator in the world. The 
Aqua-Master regulator went on to sell well over a million 
units before being superceded by the single hose regula-
tors- most of which were also based on Emile Gagnan's 
original designs. An incredible accomplishment! 
It seems that few regulator designers could match his 
imagination and versatility, since Gagnan had a unique 
ability to quickly conceptualize a sometimes complex 
solution that would solve the problem. His development 
then comprised the peeling away of layers of complexity 
until he was left with only barest minimum required to 
maintain the desired function. An unusual way to work, 
but for him, it was very effective! 
As an example of Gagnan's unusual abilities, consid-
er a problem that Rene Bussoz presented, and the quick 
resolution from Canada: 
One part does it all ... By 1952, Bussoz had received 
a number of complaints relating to the quality of the small 
brass sand-cast components of the Aqua-Lung. Even the 
Canadian Fleet Diving Units had complained about fail-
ures of the cast yokes and had begun to make their own 
more robust yokes and substitute them for the stock part 
supplied with the Aqua-Lung regulator. Bussoz made a 
number of enquiries and then contacted Emile Gagnan 
who agreed that die-forging of the main DA body block 
and the yoke would clearly turn out a denser, stronger 
part than those being cast in Canada. Bussoz contacted 
the Bastian-Blessing company in Chicago, Illinois, a 
one-stop plant with extensive experience in building reg-
ulators and valves for high pressure gas systems. They 
gave him a cost estimate to have the required polished 
steel dies made and though the price seemed very high, 
he told them to go ahead. 
About that time, the U.S. Navy informed Bussoz that 
the French style of double tank manifolds, which utilized 
soldered copper tubing to make the connection from a 
bushing in one tank to a valve block in the other- were 
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Conclusion: 
too fragile and would not be acceptable to the USN. Both the Navy and Scripps 
Institution of Oceanography (an early customer) recommended a rigid bridge 
made of several die-forged components. 
Bussoz contacted Emile Gagnan in Montreal and asked if he thought that 
the dies needed to make the valves and bridges might possibly be available in 
Canada at a lower price. Gagnan responded with a simple sketch of a single 
rged piece that could be a single, double, or even triple tank bridge and valve 
- depending on how it was machined after die forging. This meant that rather 
·than .five costly dies, only one would be required. The die makers prepared scale 
drawings from his sketch and the resulting product worked exactly as Gagnan 
had anticipated. 
Gagnan 's simple handdrawing, done in an afternoon, was evidence of his 
skill as a production engineer as well as an inventor! 
Gagnan's clever single piece design is shown in the appendix to this report, 
as well as the various configurations that could be realized by appropriate post-
forge machining. 
It could be said- with the benefit of hindsight- that Jacques Cousteau 's great contribution to the development of 
scuba diving technology was finding Emile Gagnan! This statement is not offered facetiously. Gagnan had to: first, 
be presented with a problem, and second, be authorized by his employers to pursue a solution. It is the Aqua-Lung 
that we think of in connection with Cousteau/Gagnan. Yet, in the larger sense, the Aqua-Lung is the least novel of 
Gagnan's enormous contributions to the field of underwater breathing systems and general undersea technology. The 
basic objective, of which this current report is a part, is to offer information to support the author's firm belief that 
Emile Gagnan was the single most important contributor to scuba system design in the 20th century. 
Gagnan's many contributions and the stories surrounding them would fill a large volume, indeed. For the purpose 
of this brief report, the author has selected, specifically, the development of the original Aqua-Lung regulator, the 
CG45, and even more specifically the period between 1948 and 1945. It was this period in which the Aqua-Lung was 
introduced to North America, in which virtually all of the development work that caused the Aqua-Lung to evolve 
was carried out (in Canada), in which the initial assembly and manufacture was done in Canada, and, finally, through 
U.S. Divers, it was this period in which the Aqua-Lung became a household word in America. Once manufacturing 
commenced in the U.S., there was simply no looking back. The incredible success story of the Aqua-Lung would not 
have been possible anywhere else in the world. 
This ten year period was, arguably, the most productive in the history of autonomous diving. This provocative 
statement is bolstered by the fact that virtually every part of scuba assemblies refined in the past 45 years and in com-
mon use today, had their design origins and often their direct prototypes rooted in this particular decade. 
In the years after the 1958 introduction of the venturi-assisted Aqua-Master regulator, there was an abundant 
output of design from Gagnan's laboratory. This fact is not often noted, yet the issued patents covering a number of 
different facets of diving technology over the next decade clearly show Gagnan at his professional best. A number of 
patents and patent drawings that encompass diving related designs, but not specifically conventional scuba equipment 
have been included in the patent appendix to illustrate this point. 
Note that the U.S. or Canadian version of the French patents are used here because they require no translation. 
There are some differences from the originals, since the foreign patent application of a particular device was often 
made later than the French one - and sometimes shows the advantage of field testing. For this reason, serious students 
will find the original patents well worth the study. Also note that the patents show that there is some continued col-
laboration with Cousteau, a number of patents that are solely Gagnan's, and a few that are in collaboration with other 
participants. It is said that the multiple participant situation was often a case of several people knowing precisely what 
it was that they wished to accomplish and why it was important, but not how it was to be accomplished. That's where 
Gagnan came in! 
Gagnan's development of the CG45 is told here briefly. His other developments during this same period as well 
as those after 1958 are easily the subject of several more reports of this type. But, as they say, that would be another 
story. 
Emile Gagnan returned to France in the mid 70s so that his wife could be with her ailing mother in her last years. 
He went back to Montreal many times in the ensuing years to visit his children and grandchildren, but his wife wished 
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to remain in Paris and Emile acceded to her wishes and remained there also. He did some small consulting work for 
Spirotechnique while in Paris, but had virtually retired by 1980. 
Gagnan died quietly in 1984, largely unsung, but perhaps content in the knowledge that he had changed the 
course of diving history. 
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Aqua-Lung DA Regulators - 1948 to 1958- Serial Number Template Notes 
It is common to hear from some supposedly knowledgeable regulator collectors that the serial numbers of early 
North American-made Cousteau-Gagnan regulators are of little value in determining sequence or date of manufac-
ture. Others say, with great conviction (and no little pomposity) that the serial numbers of these regulators are "not 
consecutive" or "in no particular order" or even "all mixed up with the numbers of the French regulators being made 
at the same time." 
In fact, the serial numbers of North American-made Cousteau-Gagnan regulators between the years 1948 and 
1958 track almost perfectly. The sole exception is the last year of manufacture of the two stage DA regulator, prior to 
the introduction of the 1010 Aqua Master in early 1958. At this time, there is some serial number/tag-color discrepan-
cies in a short run of yellow/orange tag regulators and the last blue tag DAs (these blue tags were bent- tab retained, 
rather than the original, riveted blue tag run that preceded the black tag Navy DAs). 
The purpose of the serial number identification number template drawn up by the Historical Diving Society-
Canada is to provide a starting point for collectors to fill in the gaps between known serial numbers and to describe 
any change in the characteristics of the regulators that bear those numbers, relative to earlier or later models. 
For example: The highest red tag DA (51 - 52) serial number that HDS-C has (at this writing) is number 5,970. 
The lowest green tag DA (52- 53) number that HDS-C has is number 6,615. Therefore, the change from red tag to 
green tag took place within the 645 regulators made between these two numbers. Likewise, the highest green tag DA 
that we have is number 11,701. The lowest blue tag (riveted 53- 55) is number12,804. So, the change from green to 
blue took place within these missing 1103 regulators. Missing is only correct in the sense that we don't have any of 
them (at this writing!) but some of you readers do. Now, if someone has a green tag that's number 12,803, then that 
was the last green tag! Alternately, if you have a blue tag that is number 11,702, then that's the first blue tag! 
It's unlikely that the precise numbers will show up that are right on the money for a particular color class- but, 
with some cooperation among collectors, it should be possible to narrow this gap to a few dozen or so. If that point can 
be reached, then it should also be possible to work within known dates of purchase to establish an accurate time-line, 
based on model and serial number, rather than the chronological approximations noted here. 
If you'd like to participate, please list your lowest and highest Cousteau-Gagnan double-hose regulator serial 
number (all models welcome), by email or fax, to: Historical Diving Society Canada, E-mail: NRL@direct.ca. Fax: 
604-980-6236. Historical Diving Society- USA, E-Mail: HDS@hds.org. 
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PARTIAL SERIAL NUMBER TEMPLATE FOR 1948-1958 
COUSTEAU-GAGNAN TWO-STAGE REGULATORS (North America) 
NAMEPLATE APPRO X. KNOWN SERIAL SOURCE LOCATION COMMENTS 
COLOR(TAG) YEAR SPAN) #RANGE (HDS-C) 
BLACK 1948-1950 #1,117 (PN)- Montreal L'Aire Liquide Ste, 
#1,652 (EL) Vancouver SPACO (PN), 
Canadian Liquid Air Ltd. 
BLACK 1950-1951 #3098 (MH)- Canada USD tag, French &Can. 
#3631 (RM) parts 
Rivets 
RED 1951-1952 #5,006 (DB)- Canada/ Rivets, Can. & US parts 
#6,166 (BP) USD Smooth hose horns, cast body 
>#6,483 (PN) Broxton (No hose clamp retainer) 
>(Brass tag- red or green?) 
GREEN 1952-1953 #6,087 (MH) - USD Rivets, first all US-made model 
#12,019 (BS) Broxton Smooth hose horns, cast body 
Cast yoke 
BLUE 1953-1954 #12,804 (PN)- USD Rivets 
(SMOOTH HORNS) #18,006 (MH) Broxton Smooth hose horns 
Cast body, cast yoke 
BLUE 1954 #20,005 (PN) - USD Rivets 
(RIDGED HORNS) 1955 #25,970 (PN) Broxton All USD hose horns ridged from 
at least this point on, cast body 
BLACK 1955 #44,006 (PN) - USD Rivets 
(NAVY TYPE DA) 1956 #48,833 (PN) Pi co 1955 move to Pico Blvd. 
1957 Last of cast bodies, rivets 
BLUE(TABS) 1957 #50,348 (PN) - USD Tabbed nameplate tags 
NAVY APPROVED #52,580 (PN) Pi co Die-forged body, some cast yokes 
YELLOW/ORANGE 1957 #50,010 (MH)- USD Break in DA serial sequence 
(NAVY APPROVED) #52,878 (PN) Pico Body/yoke die-forged - short run 
BLUE (TABS) 1957 #52,680 (PN) - USD As above 
(NAVY APPROVED) 1958 #60,410 (MH) Pico 
BLUE (TABS) 1958 onward USD Pico, Warner, Delhi, etc. 
(AQUA-MASTER) 
OTHER COUSTEAU-GAGNAN MODELS: 
Note to collectors/owners: 
Refinement of chart requires collectors/owners to fill in type/tag-color that is higher or lower than the range 
shown (e.g. RED TAG# 39262), or a noted feature change before or after the serial numbers noted (e.g. the 
change from smooth hom exterior to ridged hom exterior is know to have occurred on blue plate/tag DAs 
between# 18,006 and #20,005 -if you know of a smooth hom that has a higher number or a ridged hom that 
has a lower number, reporting it will help narrow this large gap). Visible external characteristics include cast or 
die-forged body, cast or die-forged yokes, removable or fixed exhaust hom, satin chrome or bright chrome, etc. 
If you know the original date of purchase, this information would help connect serial numbers with known 
dates. Treat year spans above as approximate only. 
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Drawings and Patents by 
Gagnan and Cousteau 
Below: "One part does it all." 
Single die-forge pattern for cylinder valves. 
Oc:t. 18, 1949. 
Filed March 10. 1947 
Oc:t. 18, 1949. 
Filed llarob 10, 1947 
F1g. 2 
J. Y. COUSTEAU ET AL 
DIYIHQ UNI'l' 
J. Y. COUSTEAU ET AL 
DIVING UHIT 
Fsg.3 
2,485,039 
3 Slleoto-Shoot 1 
2,485,039 
3 Sheets-Sheet 2 
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Oct. 18, 1949. 
F'ilt~d Mart:h 10, lS-47 
May 21, 1957 
,. 
J. Y. COUSTEAU ET AL 
DIVING UNIT 
2,485,039 
3 Sl:leets-Sheet 3 
E. GAGNAN 
BREATHING APPARATUS FOR DIVING 
Filed June !;l, 1!;151 
fig.f 
, " + 7 • 
Fig.J 
~ 
10 3 8 .J 
2,792,831 
J 
..Zntl7!"nlor 
.Emde Gaynan 
.B_y~~ 
/lf1a,.n<tY 
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May 27, 1952 E GAGNAN ETAL 2,598,248 
COMPRESSED GAS CONTAIRER-Il'l'H REDUCING VALVE 
AND AUXILIARY OPEIIIIIG IIEANS THEIW'OR 
March 3, 1959 
Filed Feb. 7. 1965 
:1-0 
..Y.ZO 
Filed De a. 11. 1946 
19 
Inventors: 
Emile Gagnon , 
Jacques Yves Cousteau, 
By Af~4~~. 
Attorneys 
E.GAGNAN 2,875,756 
OPEN CIRCUIT BREATHING APPARATUS 
2 SbeetfrSheet 1 
47 
48 
March 3, 1959 E. GAG NAN 2,875,756 
OPEN CIRCUIT BREATHING APPARATUS 
_F:c 9-.:3 
July 2, 1963 J. Y. COUSTEAU ET AL 
DEMAND REGULATOR FOR BREATHING APPARATUS 
Filed Dec. 2, 1960 
19 
Fig./. 
Fig.2 
s 
3,095,890 
April 10, 1962 E. GAGNAN ET AL 3,028,860 
RESERVE DISPOSAL ARRANGSo!ENT FOR BREATHING APPARATUS 
Filed Feb. 27. 1957 
Sept. 8, 1964 J.Y.COUSTEAU ETAL 
MOUTiiPIECE FOR BREATiiiNG APPARATUS 
Filed Oct. 28, 1960 
3,147,752 
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Sept. 22, 1964 E. GAGNAN ETAL 3,149,752 
FLOW SIGNAL FOR COUPRESSED GAS TANKS 
Filed Dec. 21, 1960 
Fig./ 
Nov. 25, 1969 J. y, COUSTEAU ET AL 3,480,011 
DEVICE FOR DISCHARGING T.HE GASES EXHALED BY THE WEARER 
OF A RESPIRATORY APPARATUS 
Filed March 7, ·1966 
5 3 
/NYENTat'S 
JACti'(IFs·YYrs CovsrEAV 
EMII..F GA6NAN 
Jy 1-7- ,. c7~ 
· -"'/rrY.:s:· 
HISTORICAL DIVING SOCIETY USA 
P.O. BOX 2837, SANTA MARIA, CA 93457 U.S.A. 
PHONE: 805-934-I660 FAX: 805-938-0550 www.hds.org- e-mail: hds@hds.org 
The Board of Directors held its annual meeting at Lad Handelman's home on 
the weekend of February 4-6. The night before the meeting Directors and some 
staff gathered at Baccarra resort where Advisory Board member James Cameron 
was screening his new 3-D movie, Aliens of the Abyss. Joining HDS Directors 
Dan Orr, Bob Hollis and Lee Selisky at the post screening party were Advisory 
Board member Dr. Joe Macinnis, film-maker Mike DeGruy, and Australia's An-
drew White, plus some local HDS members and volunteers. 
At Saturday's Board meeting there were some changes in personnel. Rejoin-
ing the Board was former Chairman Lee Selisky of Sea Pearls, who now takes 
over the position of Treasurer from Bob Wohlers. Bob starts his sixth year as a 
director and is focusing on a new membership drive along with Mark Young. As 
planned, Andy Lentz stepped down from his volunteer role as Society bookkeeper 
and handed over the reigns to Vickie Christensen Hiebert, who along with husband 
Randy, had been working with Andy throughout 2004 to ensure a smooth transi-
tion. Mar-Vel's Tom Maddox stepped down from his position as a Director due to 
James Cameron with HDS vol-
unteer David Goulard 
©2005 HDSUSA 
an over burden of work commitments, but it is hoped that he will be able to rejoin the Board at some later date. 
One of the Board's primary focuses throughout 2004 was trying to get Historical Diver Magazine out on time. 
It was acknowledged that this is an extremely difficult task given that magazine editor Leslie Leaney also holds the 
position of Executive Director, which detracts times from his magazine duties. The Board clearly realized that this 
situation was no longer viable and reluctantly accepted Leaney's resignation as Executive Director. Candidates for the 
position of HDS-USA Executive Director are now being sought. 
During the meeting the Board granted approval for the HDS office to be re located to Santa Maria, California, in 
part, because of a significant reduction in operating costs. The new office should be up and running by Aprill, 2005, 
and the new address and contact details are at the top of this page. 
The year's first show for the Society was Underwater Intervention in New Orleans, where Robbie Miestretta and 
his Divers Supply crew again provided valuable assistance. The ADCI launched the Commercial Diving Hall of Fame 
with a black tie banquet that saw some of the legends of the industry come to the podium to receive their awards. A 
full report will appear in the next issue. 
After New Orleans the HDS booth traveled 
to Boston for the Sea Rovers show, courtesy of 
Richard Fryborg of Subsalve. Bob Rusnak and 
Wayne Collins manned the booth which was 
sponsored by Ernie Brooks, who was on hand to 
sign copies of his magnificent Silver Seas book. 
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Editor Leslie Leaney, M&E Marine's co-founder Pat Madison, 
and Mar- Vel's Tom Maddox at the ADCI Hall of Fame. 
Photo ©2005 Steve Barsky 
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Helmets of the Deep 
Louis Bouton, France 
As this special issue of Historical Diver 
Magazine features the engineering genius of 
Emile Gagnan and the two hose regulator, 
we thought it might be interesting to show 
one of the early French self-contained 
diving systems that were used prior to the 
advent of the scaphandre autonome. This 
was developed by Louis Bouton in the early 
part of the 20th century and consists of a 
heavy gear diving helmet and dress with a 
breathing gas supply contained in cylinders 
attached to the diver's waist. 
Images from research by Claude Robinet and Luc Guillou. 
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SOUTH EAST ASIA PACIFIC 
THE AUSTRALIAN UNDERWATER 
FEDERATION INC. 
HDS SEAP - Ted Eldred Weekend 
A group of Victorian members have been busy preparing to celebrate the recent 50th anniversary of a historic 
event in Melbourne. In 1953, Ted Eldred, Cmdr. Batts Batterham and Dr Bill Taylor were the faculty that conducted 
the first formal dive training in Australia for recreational divers. This training was held at the Melbourne Baths 
(swimming pool). The wonderfully historic Victorian building is still used as a swimming pool today, and Jeff May-
nard has arranged with the management to hold the "Ted Eldred Weekend" at this great venue. 
Ted and Bill will present some of their original material from the course. Bill has his original slides from this first 
course as well as many photographs and some equipment. 
While many divers had been trained in different parts of the world in courses that predate this early Melbourne 
class, few had formal lectures. On this one the theory of diving physiology and the use of equipment were covered. 
Practical sessions, in the swimming pool, allowed the transition from theory to the open sea. All candidates were for-
mally assessed by final exam and the competency of their diving skills. This must have been one of the first courses in 
the world to be run along modem principles. Indeed the format is very similar to what is the industry standard today. 
It would be interesting to find out when the first "modem" recreational dive training course was run. 
There are other activities planned for the Friday and Sunday to fill in the weekend. The HDS SEAP has not ar-
ranged this event; the HDS SEAP offers full support and encouragement that all members attend. 
Also over the weekend, lvor Howitt's book, Fathomeering- An Amphibian's Tale will be launched. Ivor's book 
is his personal account of the period from World War II and it includes the earliest days of recreational diving in his 
native Scotland. It also covers his diving experiences as a new young immigrant in Australia. Mountain Ocean and 
Travel of Melbourne are the publishers. Ivor will be attending the weekend and talk about his recollections of attend-
ing the first course at the Melbourne Baths. 
The dates are April 30 to May 1. In Melbourne, Victoria, contact Jeff Maynard maynard@vicnet.net.au, or +61 
(0)3 9687 2109, or mail at 16 Hood Street Yarravile 3013. VIC Australia. There will be a small fee to cover the hire 
of the venue. 
PADI OWSI #27 from Japan. Recently a group of Japanese divers were on holiday at Loloata Resort, Bootless 
Bay, PNG. All divers were very senior, and all came from 
Tokyo Divers. This dive store specializes in introducing 
older persons (70 years) and those with disabilities into 
the wonderful underwater world. Katsumi Shiina was 
born in 1933, and has been diving since 1953. In 1967 
he visited the USA and at that time only held a local dive 
store "C" card. In 1969 he again returned to California, 
and became PADI, OWSI #27, by attending an instruc-
tor course at Costa Mesa. The instructor on this course 
was Nick Icon. Katsumi achieved PADI Master Instruc-
tor status in 1979. 
Yukiko Shinomiya, Katsumi Shiina and Satoru Kanno 
PO BOX 2064, Normanville, 5204 South Australia, Australia, www.hdsseap.org 
Phone +61 8 8558 2970 Fax +61 8 8558 3490 E-mail: bob@hyperbarichealth.com 
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Chariots of War by Robert W. Hobson 
A comprehensive account of the WWII chariots, based 
on the Top Secret files of the author's father, Lieutenant-
Commander R. S. Hobson. 
"The book contains fascinating essays on the develop-
ment of the underwater breathing apparatus used by the div-
ers, the origins of the chariots themselves, and information 
on the Italian and British charioteers. There is a chapter on 
the chariots after the end of WWII. The book contains a 
great deal of useful information which is not found in other 
books, and is heavily illustrated with wonderful photographs 
and blueprint style drawings, most from Hobson's fathers 
own files. HDS members will find the illustrations of the 
Sladen suit and the development of the Davis Submerged 
Escape Apparatus (DSEA) of particular interest. Similarly, 
the illustrations and blueprints of the chariots are very re-
vealing. The list of technical specifications is the most de-
tailed to be found in any book, and photographs of controls, 
warheads, etc., set a new standard for works on this subject. 
Chariots of War is a valuable contribution to the literature of 
diving history." Nyle C. Monday, from his review in Histori-
cal Diver Magazine #41. 
Hard bound 8 112 x 12 with d/j, b&w photos, illustra-
tions, technical diagrams, bibliography, index. 
$50 plus $8 domestic p&p. Contact HDS office at 805-
934-1660 or hds@hds.org for overseas p&p. 
The World's Leading Manufacturer of Underwater Lift Bags 
SUBSALVE USA 
is a proud sponsor of 
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Auction Report 
American 
DESCO USN Mk. V #385, date 6/9/43. No tinning. With dress and canvas boots. Sold $6,100 
Kirby Morgan 16. #21. Looked in good complete condition. Sold $1,325 
Miller Dunn style 1 Divinhood. Drilled hole in top. Polished. Sold $6,200 
Morse 3 light commercial #4 719. Horizontal side ports. 
Well used. with 220ft of air line and comms cable. Sold $4,063 
Morse USN Mk. V #4145. plaque# 624 Date 2-3-42. No tinning. Sold $4,494. 
Swindell air hat. Complete except for jock strap. Located in UK. Sold $1,567 
U.S. Divers Comm Mask 1. Looked in very good condition. Sold $850 
Books and catalogs 
Boycott. Compressed Air Work and Diving. $304 
Corbin. The Romance of Submarine Engineering. Damaged spine. $90 
Davis. Breathing in Irrespirable Atmospheres. 1948. Fine. No d/j. $238 
Davis. Deep Diving & Submarine Operations. 1936, 4th Edition. Tom page. No d/j. 
Signed by the author. $381 
Felson. Navy Diver. In d/j. $357 
Felson. Navy Diver. In d/j. $203 
Gilpatric. The Compleat Goggler. 1957. No d/j. $251 
A Concise Account of the Loss of the Royal George at Spithead 1782. 
2nd edition published by Charpentier, 1840. $323. 
Morse Diving Apparatus Catalog. Three different catalogs, 1925 and two different later red cover ones 
circa 1940s. $910 
Petit Company. Appareils Plongeurs Denayrouze, 1920. $1,649 
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anufacture & Supply Commercial Diving Equipment 
We are a proud sponsor of 
Historical Diver Magazine 
and the 
Historical Diving Society 
AQUA AIR INDUSTRIES, INC. 
639 Manhattan Blvd. 
Harvey, LA. 70058 USA 
www.aquaairind.com 
Phone 
(504) 362-8124 
Fax 
(504) 362-3600 
E-Mail 
sales@ aquaairind.com 
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HISTORICAL DIVING SOCIETY 
GERMANY 
Broichbachtal34, D-52134 Herzogenrath N W, Germany 
Tel. 011-49-2406-929-330 Fax. 011-49-2406-929-331 
www.historical-diving.de 
Hans Hass Visited the Maldives after Tsunami 
Text by Michael lung 
Diving pioneer Hans Hass received an invitation 
from the Maldives to visit the islands and to report about 
his impressions after the Tsunami-wave. Hans travelled 
in January 2005 to the Maldives and stayed one week 
on the Austrian liveaboard ship Nautilus One. He vis-
ited with this ship the islands Full Moon, (North Male 
Atoll), Kandoomafushi, (South Male Atoll), Dighura, 
(Ari Atoll), Ghuraidhoo, (South Male Atoll), and spoke 
with local people, tourists and the staff of the diving cen-
ters. During this week the 86-year old pioneer used the 
opportunity to see with his own eyes the damage to the 
reefs. He made five dives with diving equipment in the 
South Male and Felidooh Atoll and took several under-
waterphotos. Hans Hass was accompanied by a camera 
team from ORF, an Austrian TV-station. 
Hans Hass was one of the first who visited the Mal-
dives and dived in this untouched coral reefs. In 1958 he 
visited the Maldives for the first time with his famous 
Hans Hass in a coral reef of the Maldives. ©A lois Man-
ner. 
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Gerhard Geyer, the Austrian representative of the Pro-
tect the Maldives Society handed the document for the 
honorary membership over to Hans Hass. Photo © Ger-
hard Geyer. 
research ship Xarifa. In 1985 Hans Hass returned to the 
Maldives, and investigated the changes that underwater 
tourism has made to the sea and to the islands. Since than 
Hans Hass became an ambassador for the protection of 
this fragile islands. In 2004 Hans became an honorary 
member of the society Protect the Maldives. 
More information: 
www.protectthemaldives.de 
www.nautilus.at 
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The History of Russian Diving - Issue 3 
Development of Diving Equipment in the Mirror of Collections Exhibited in 
the Central Navy Museum, by Georgy Mikhail Rogachev. 
The third publication from HDS Russia details some of the wealth of 
historical helmets and pumps and other diving items in this Russian 
naval museum. This volume contains photos and descriptions of late 
19th - early 20th century helmets and pumps from Lang, Siebe & 
Gorman, Heinke, Denayrouze, Hall-Rees and early Russian equip-
ment. Also shown are Russian military rebreathers, knives, Oghushi 
mask, diver's boots and other equipment. The text is by Georgy 
Mikhail Rogachev, who is a senior researcher at the museum. Lim-
ited to 500 copies. All proceeds go to HDS Russia. WE ONLY 
HAVE A LIMITED SUPPLY. 
36 pages, B&W photos, Russian and English text. $10 plus $4 
domestic p&p. Contact HDS office at hds@hds.org for overseas 
p&p. 
Note. We still have a few copies of Volumes 1 and 2 in stock. 
$10 each plus p&p. 
HcropHH PocclfiiciCoro 
Bo4oJiaallor0 n ~eJia 
The ~istory of 
Russian Diving 
BbiiiycK 3 
2004 lssue3 
COMEX S.A. 
Proudly supporting the work of the 
Historical Diving Society 
and 
Historical Diver Magazine 
COMEX S.A.-36 boulevard des Oceans 
BP 143- 13275 Marseille Cedex 9- FRANCE 
Tel. (33) 04.91.29.75.00- Fax (33) 04.91.29.75.07 
http :/www. com ex .fr 
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HISTORICAL DIVING SOCIETY RUSSIA 
Dr. A. Sledkov, Director 
Gagarina Prospect 67, SPb 
Russia 196143 
HDSRu@ mail.admiral.ru 
Historical Diving Helmets 
from the Central Naval Museum in St. Petersburg 
by Georgy Rogachev and Alexander Sledkov, in association with Leslie Leaney 
Lang & Sons, London, circa 1880 
This helmet is number 9258 in our inventory. We believe it to be dated around 1880. It has a square 
style pearler breastplate with a center exhaust control valve in it. There is no exhaust valve in the bonnet. 
The three view ports are all similar in size and design, which is unusual, and the air inlet elbow is directed 
at almost 90 degrees to the left. The actual bend in the elbow is some distance away from the bonnet, which 
is another unusual feature. The helmet is complete and in very good condition, with no obvious signs of 
damage. There is no locking device and there are no lanyard hooks for the rope of the back weight to pass 
through. More details of this helmet are in The History of Russian Diving Issue 3, available from HDSU-
SA. 
Editor's note. Another example of a Lang helmet can be seen in HDM #19, page 44. 
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Copper and brass diving helmets 
in 2.75:1 scale. 
Siebe Gorman, Galeazzi and Italian style. 
Butoscopic So.Ri.Ma. chambers. 
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Submarine models 
www.masuccisub.it 
masuccisub@inwind.it 
Marine goods & diving equipment 
Marine goods and diving equipment 
182, van Polanenpark, 2241 RW Wassenaar 
P.O.Box 454, 2240 Al Wassenaar 
The Netherlands 
Tel. +31 (0) 7051 14740 
Fax +31 (0) 7051 78396 
E-mail: nautiek@wxs.nl 
* Each suit handcrafted 
from .031" Aquala-Piy 
* Highly flexible; 
Puncture and 
abrasion resistant 
* CHEMWELD technology 
ensures a long lasting, 
stitch free seam 
* Features historically correct 
tunnel entry, 5 piece hood 
construction, wrist seals and 
heavy duty boots 
HISTOIRE DU DEVELOPPEMENT 
SUBAQUATIQUE EN FRANCE 
H.D.S. FRANCE 
39, rue Gaston Briand- 16130 SEGONZAC 
E-mail : HDS.FRANCE@wanadoo.fr 
As our friend Phil Nuytten of HDS Canada has 
covered the early career of Emile Gagnan, we 
are going to present another French autonomous 
system for readers to see. We quote directly from 
the G.E.R.S. historical research of Claude Robinet 
and Luc Guillou. 
In 1946, C. C. ( Captaine de Corvette) Cousteau, 
Mr. Dumas and Pharmacist Chemist Dufau-
Casanabe began to develop a semiclosed circuit 
diving apparatus allowing gas saving and longer 
dives. (The photos show) Semiclosed circuit diving 
apparatus prototype DC 49. The apparatus consists 
of a bottle of nitrox, a CO2 scrubbing soda lime 
canister on exhalation circuit, two concentric bags 
with an exhaust valve and a calibrated blow-off 
valve. 
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Information Wanted 
La Grande Peche 
Netherlands based member Andre Helgers recently located a late 19th century French book showing images of 
divers. Titled La Grande Peche, Les Tortues De Mer (Les Animaux Inferieurs), it was authored by Dr. H.E. Sauvage. 
There are various chapters on shell fish and some images of the divers in chapter VII, which is on coral. Some of the 
scans Andre sent us from the book are a little difficult to decipher, but the publisher seems to be Ancienne Librairie 
Fume. Combet Et Cle, Edite??, 5, rue Platine, 5. The word Paris is written above the text. Andre states that the most 
recent date printed in the text is 1887 and he is seeking any information that can date the actual year of publication. 
Contact Andre at Heerstraat Zuid 43, 6099 AE Beegden, Netherlands, or the Editor at hds@hds.org. 
Divers Destination Weekly 
I am trying to source a diving magazine called Divers Destination Weekly, that was published in Vero Beach, 
Florida. I am looking for an issue published in 1979. I don't know when the magazine was stopped. I believe the 
publisher was Joseph McCormick. I am looking for the magazine because my wife was on the cover when she was 
19 years old. Any information you could forward to me on where I might get some direction in finding this magazine 
would be greatly appreciated. 
TomZovnic 
Please send any information for Tom to hds@hds.org 
Issue 41 Misprints. 
Due to a malfunction at the printers, some copies of Historical Diver issue 41 had duplicate pages and others 
were missing pages. If you received one of these misprints and would like to receive a regular copy of issue 41 please 
contact the HDS office at 805-934-1660 or hds@ hds.org. We apologize for any inconvenience this printing error may 
have caused. 
The Art of Living Under Water 
Marten Triewald 
In the early 1700s, Marten Triewald was one of Sweden's most 
prominent scientists. He formed a diving and salvage company which 
entailed setting up a well organized system of salvage far in advance 
of anything else in Europe. He introduced a new design for the diving 
bell, which was the principal apparatus for diving at that time, and also 
an array of tools for use in salvaging wrecked ships. 
The Art of Living Under Water and its supplement provide unique 
insight into the equipment, tools and methods of diving and salvage 
used in the first half of the eighteenth century, and might be described 
as the first manual on the subject. There were very few monographs 
on diving published in the eighteenth century, but Triewald's book 
is the largest and easily the best of them. Further-more, it is the best 
and most detailed book on salvage by divers written to the end of 
the eighteenth century, and beyond. 
This English translation is the first printing of either work since 
17 41, and the first edition to appear in any language other than 
Swedish. A biography of Triewald and a commentary introduce 
the two books. 
Hard bound, with d/j, 96 pages, illustrations, diagrams, maps, 
bibliography, index. First edition limited to 500 numbered cop-
ies. Published by the HDS UK. 
$35, plus $ 4 domestic p&p. Contact HDS office for over-
seas p&p. 
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A RARE AND 
COMPREHENSIVE GUIDE. 
'Poisonous and venomous 
marine animals of the world' 
By Bruce W. Halstead, M.D. 
Very large three volume set, 
new unused, in original shipping 
cartons. 
Vol.1 Invertebrates 994 pp. Pub 
1965 
Vol. 2 Vertebrates 1070 pp. 
Publ967 
Vol. 3 Vertebrates 1001 pp. 
Publ970 
Pub. By the United States Gov. 
Printing Office. Profusely 
illustrated in color &, black I 
white photos & drawings. Hard 
cover in blue & green cloth. 
No dust jacket issued. Size 
9-3/4x 12x2-l/2. $295 per set, 
plus shipping $20 in the U.S.A. 
only. 
Phone Omar: 435-826-4989 
Korean Helmets, Pre World 
War II. Three light, 12 bolt with 
manufacturer's plates. Photos, 
prices, descriptions on request. Jim 
Shuttleworth, 
Call 909-595-6655 or email 
jinipinxit@aol.com, 
P.O. BOX 93575, Industry, CA 
91715-3575. 
YOKOHAMA SUITS One No. 3 
type A. THIS SUIT IS STILL IN 
ITS UNOPENED BOX. The box 
is just as it cleared customs in 1988, 
Price $1,600. 
One No.3 Type A, new unpunched, 
price $1,200. 
Phone Dave Clark: 206-783-6699, or 
email: dlclark@nwlinkcom 
Original Movie Poster, collection, 
whole or individual items. Entire 
theme is ocean adventure/scuba/ 
sci-fi., Contact John Brill, 303-979-
0655 
Great Diving Books! 
American Dive Catalog Collection, 
over 400 pages, hard cover w/ 
leatherette finish. From the 1870s, 
20 catalogs. $106.00 w/ U.S. 
postage 
A. Schrader Diving Equipment 
Co. Historical Package over 40 
old actual diving prints. Much 
history and previously unknown 
information on Schrader $69.00 w/ 
U.S. postage. 
Diving With and Without 
Armor. Diver J.B. Green's 1859 
autobiography. Reprinted with 
added news articles pertaining to 
him. Only $12.00 w/U.S. postage. 
U.S. Navy 1916 Diving Manual. 
The jewel of all Navy Manuals! 
172 pages with 42 illustrations. 
Professionally reprinted, only 
$19.00 w/ U.S. postage. Ray 
Mathieson, 16509 Sylvan Dr., 
DIVING HELMETS, BOOTS & 
KNIVES Plus lots more! 
12 bolt 3 light Tin plated, unused -
$1000 
12 bolt 4 light Tin plated, unused -
$1100 
Brass Divers Knives New- $150 
Brass diving boots - $200 
All authentic. *will ship* call Gio@ 
805-461-3500 or email for pictures 
GMDI @CHARTER. NET 
ScubaPro Regulator willing to 
trade, brand new, Mark I, Mark II, 
Mark III, Mark V, Mark VI, Mark 
V11 regulartor with pilot or an Air 
1 second stage. I would like to buy 
a SuperLite in good condition. 
Roger: Fax 418-525-8893 
Old Items From Craftsweld/ 
Schrader. 
A. Schrader's son Cuff expanders. 
$150.00 per pair, stamped and in 
great condition. At least 53 years 
old. 
A. Schrader & Son Cuff expanders, 
date 1887 to 1896! Stamped, unique 
shape. V.G. $400 per pair. Only 2 
pairs. 
Craftsweld cuff expanders, $150.00 
per pair. Stamped only a few. 
MarkV: 
Neck ring gaskets in military wrap 
$20.00 
Unused BTE exhaust valves 
$100.00. 
D.T. L. Assy, for communications 
$65.00. 
Telephone cable jacks $70.00. 
Telephone cable connectors 
$70.00. 
Schrader MkV face plates unused 
$100.00. 
Tee wrenches $60.00. 
Wing nuts $10.00- $12.00. 
Communications Wrenches 
$30.00 
Checks or credit cards. Ray 
Mathieson, 16509 Sylvan Dr., 
Bowie, MD, 20715. 301-464-8852. 
Galeazzi helmet & Siebe Gor-
man square plate pearler in good 
condition. Please send pictures & 
price to: Pete Berdzar, 3313 E. 5th 
Street, National City, CA 91951. Tel: 
1-619-4 70-7286 
61 
EARLYU.S.DIVERJ- VALVE, pre 1953 
with the side yoke mount. Pair of 1940's 
black Churchill swim fins. Call Mark: 
949-770-4920 or lafireboat@ aol.com 
INFORMATION WANTED: 
Any information on diver CHARLES 
CONDERT 
Brooklyn, NY, ca. 1825-1832. 
Contact Mike Gray at 
omgray@worldnet.att.net or 19522 
Hampton Drive, Boca Raton, FL 
33434. 
WANTED Two original Morse lead 
weights for a WWII era Morse US Navy 
Mark V weight belt. The weights should 
be marked 'A.J. Morse & Son, Boston 
Mass. USA' contact:jack.schrader@cox. 
net. 
Serious Collector wants the following 
two hose regulators: CG 45, Canadian 
Liquid Air, Spaco, USD 'Trademark", 
International Divers, J.C. Higgins, Sea 
Horse, Demone, Loosco, Poseidon, Mares, 
Narghile, Souplair, Sensivair and Nem-
rod V2. Also need 1950s U.S. Divers 
triple tanks or parts. Buy or trade. Email 
dan@vintagescubasupply.com or call 
(541)597 -4833 Pacific Time. 
HAVE 3 PERFECT condition Korean hel-
mets, need bonnet (top) for 1942 DESCO 
MkV. Will trade Korean helmet for MkV 
bonnet or for any Russian, Asian, or cool 
helmet that will diversify my massive three 
hat collection. Eric 808-627-1102 email: 
eric.macdonald@ navy. mil 
WANTED Early California 1950 thru 
to 1960's black & white photos or 
negatives of diving and fishing. 
Phone: Chett at: 1-800-423-5175 ext 
270. 
e-mail ChettL@LBieyewear.com 
JOHN DATE HELMET, gears, 
books, photos, flyers, posters etc. 
Send information and prices with a 
description to: VintageDoubleHose.Com 
'La Societe Historique du Plongee du 
Quebec' 
964 Chemin Thomas Maher, Ville du 
Lac St Joseph, Quebec, Canada GOA 
3MO 
Fax 418-875-1786 
MORSE Shallow water helmet, pair of 
1940's black Churchill swim fins. Call Mark 
949-770-4920 LAFIREBOAT@ AOL. 
COM 
Parts and Service for Vintage Double Hose Regulators 
Bryan Pennington 
bryan@ vi ntagedoubl ehose. com 
., 
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10800 W. 133rd Terr #7 
Overland Park. KS 66213 
JoiiJ Fclrcels for Safety and Pra,II~EI,I: Regulation 
Within our Industry 
• Serve~ pro~~. Ed~;~Cation. and Communication throughout the commercial diving and u~ISt..indOSW 
• Speak on ~Qf the membersllip, 11$ one voice working to improve recognition of the importanc:;e of the oo!l)rnetcial diving and underwater industry 
• Liaison. wltll :FI~ $. Government regulatory authorities and rela!Sd industry representatives to ~-h Iogi!;!ll.and practical regulations for the 
cOli~ of:~Fil~divlt!g•endundeiWater oper11tions 
~- ,, ', ,, ', '''t;,"j",'/::,1,: 
~ DeveiQPme~~l')(!:¢~unll:!l!lion Qf Industry Consensus and other Safety Standards 
S&Jttty J1•••• ~n Education 
Despite lt!duiii,Y ~ge thllt a ltlree-men team is 11n absolute safe minimum, many bid requeshl.stlll speairy a two-rtlan team. Accidents and fatalities 
continue to tliRe ~: iVIum companies and persons undertake hazardous underwater operations wlltiout proper t<nowledge and training regarding the 
dan~ il'lllet!mUtt - practice:s. For this reason, videotapes ere developed and provided to address iSsues si.K:h ~ 'Why A Three-man Dive Team"; 
"The Ha~ QfPif!W~htial Pressure"; and "Underwater Burning Safety". Additional multi-media presentations Wil-be:J:Ieveloped as a means of furthering 
education.tlir4~-thll induStry. · · 
Other educationat ~lariats include periodic safety alerts, tutorials, industry presentations, and a poogrern of IJI)dating previously issued uu,.,,..,,,,.us • 
Standards. · 
An At:k: ~ Is 0r.e that has ~~greed in writing to adhere to all applicable regulatory requirements. Including t~ ADC Consensus Standards 
Commercial•Diving; C)perations; a document recogniud globally as a comprehensive guide to thl:l' oooouct of safe commercial diving and 
operations. 
An ADCASsoi:latErMember company is one that fully understands the equipment needs of the unclerWat$r IndUstry;. I'll!$ incorporated the highest standards 
of safety and qoelity. control into the end product, and is willing and able to provide guidance lli1d assistanc:;e In evaluation and preparation of bid 
specifications; · · · · · · · · 
' , .. 
,, '-,,, ',,, 
J\$$q~atlon of Diving Contractors lnternitir.mll•: 
6206 FM 1960 West, Suite 202 • Houston, TX 7706~ 
~1).89N388 • .Fax (281) 893-5118 
www.adc-usa.org 
;~.:n·i:.' I) a 
. 
. 
. 
. · 
HDS SIGNATURE CLOTHING 
OFFICIAL POLO SHIRT 
By popular demand the Society Polo Shirt is back. I 00% cotton made in 
the USA. Dark Blue with embroidered Gold Society helmet logo. Sizes L, 
XL. $30.00 plus $8.00 domestic S&H; Overseas contact hds@hds.org. CA 
residents add 7.75% sales tax . 
HDS SIGNATURE HAT 
Navy blue hat with HDS logo embroidered on front. One 
size fits most. $ 15.00 plus $3.00 S&H Overseas contact 
hds@ hds.org. CA residents add 7.75% sales tax . 
DENIM LONG-SLEEVED SHIRT 
HDSUSA Augustus Siebe helmet logo 
embroidered in gold on the breast of 
a denim twill seven-button shirt with 
button-down collar and button-through 
front pocket. Oversized to fit over a 
turtleneck or T -shirt. I 00% cotton. Sizes 
L, XL. State logo preference. $30.00 plus 
$8.00 S&H; Overseas contact hds@ hds. 
org. CA residents add 7.75% sales tax. 
U.S. Navy Mark V T-shirt Mark V helmet in silver with gold trim on the back 
of 100% USA made cotton T-shirt. Smaller Mark V on front pocket area. Black 
or Ash, sizes L, XL, XXL. $15.00 plus $3.00 domestic S&H; Overseas contact 
hds@hds.org. CA residents add 7.75% sales tax. 
HDS SIGNATURE BRIEF BAG 
This sleek, stylish brief bag is constructed in rugged 600 denier polyester 
with 6-1/4" zippered gusset, nylon lining and fo ld-over front fl ap complete 
with zip pocket and plastic clasps. Offers a zip-close main compartment, 
front slip pocket, double-zip pocket, single-zip pocket, 3 accessory pockets 
(I with Velcro® closure) and 6 pen-holder loops. Has reinforced handle, 
adjustable/detachable shoulder strap. Includes HDS logo is embroidered 
on front fl ap. $30.00 plus $8.00 S&H. Contact hds@hds.org for Overseas 
shipping. CA residents add 7.75% sales tax . 
Check the HDS web site for new styles 
www.hds.org 
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